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Tiivistelmä - – Referat – Abstract  
 
Modern-day economics is increasingly biased towards believing that institutions matter for growth, an argument 
that has been further enforced by the recent economic crisis. There is also a wide consensus on what these 
growth-promoting institutions should look like, and countries are periodically ranked depending on how their 
institutional structure compares with the best-practice institutions, mostly in place in the developing world. In this 
paper, it is argued that ”non-desirable” or “second-best” institutions can be beneficial for fostering investment and 
thus providing a starting point for sustained growth, and that what matters is the appropriateness of institutions to 
the economy’s distance to the frontier or current phase of development. Anecdotal evidence from Japan and 
South-Korea is used as a motivation for studying the subject and a model is presented to describe this 
phenomenon. In the model, the rigidity or non-rigidity of the institutions is described by entrepreneurial selection. It 
is assumed that entrepreneurs are the ones taking part in the imitation and innovation of technologies, and that 
decisions on whether or not their projects are refinanced comes from capitalists. The capitalists in turn have no 
entrepreneurial skills and act merely as financers of projects.  The model has two periods, and two kinds of 
entrepreneurs: those with high skills and those with low skills. The society’s choice of whether an imitation or 
innovation – based strategy is chosen is modeled as the trade-off between refinancing a low-skill entrepreneur or 
investing in the selection of the entrepreneurs resulting in a larger fraction of high-skill entrepreneurs with the 
ability to innovate but less total investment. Finally, a real-world example from India is presented as an initial 
attempt to test the theory. The data from the example is not included in this paper. It is noted that the model may 
be lacking explanatory power due to difficulties in testing the predictions, but that this should not be seen as a 
reason to disregard the theory – the solution might lie in developing better tools, not better just better theories. The 
conclusion presented is that institutions do matter. There is no one-size-fits-all-solution when it comes to 
institutional arrangements in different countries, and developing countries should be given space to develop their 
own institutional structures that cater to their specific needs. 
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Tiivistelmä – Referat – Abstract  
Kasvava yhteisymmärrys taloustieteen alalla on, että instituutioilla on merkitystä talouskasvun kannalta. 
Viimeaikainen talouskriisi on osaltaan lisännyt tämän väitteen. Yksimielisyys vallitsee myös siitä, millaisia 
talouskasvua kiihdyttävien instituutioiden tulisi olla. Maita vertaillaan tasaisin väliajoin liittyen siihen, millainen 
maan institutionaalinen rakenne on suhteessa “ideaalitilaan”. Ideaalitilaksi käsitetään usein se institutionaalinen 
rakenne, joka esiintyy lähinnä kehittyneessä maailmassa. Tässä tutkielmassa väitän, että “toiseksi parhaat” tai 
“epähaluttavat” instituutiot saattavat edistää investointeja ja sitä kautta talouskasvua, eritysesti tietyn 
kehitysvaiheen talouksissa. Tärkeää on siis valita sellainen institutionaalinen rakenne, joka sopii talouden sen 
hetkiseen kehitysvaiheeseen. Esitän Japanin ja Etelä-Korean kasvukokemuksiin perustuvia todisteita ilmiön 
olemassaolosta, ja käytän näitä motivaationa kyseisen aiheen tutkimiselle. Esitän myös ilmiötä kuvaavan mallin, 
jossa instituutioiden jäykkyyttä tai joustavuutta kuvataan yrittäjien valinnalla. Mallissa oletetaan, että yrittäjät ovat 
avainasemassa sekä teknologian innovoinnin että sen imitoinnin kannalta, ja että he saavat rahoituksensa 
“kapitalisteilta”. Kapitalisteilla puolestaan ei ole mahdollisuutta toimia yrittäjinä, vaan he toimivat ainoastaan 
rahoittajan roolissa. Mallissa on kaksi periodia, ja kahden laisia yrittäjiä: korkean taitotason ja matalan taitotason. 
Yhteiskunta valitsee, haluaako se seurata imitaatioon vai innovaatioon perustuvaa strategiaa. Tätä valintaa 
kuvataan vaihtoehtoiskustannuksilla sen välillä rahoitetaanko matalan taitotason yrittäjiä vai panostetaanko 
yrittäjien valintaan, joka puolestaan johtaa suurempaan suhteelliseen määrään korkean taitotason yrittäjiä. 
Suurempi suhteellinen määrä korkean taitotason yrittäjiä johtaa suurempaan määrään innovaatiota, mutta 
pienempiin kokonaisinvestointeihin. Lopuksi esittelen Intiaa käsittelevän esimerkin, jota on käytetty testaamaan 
esittelemäni mallin toimivuutta. Kyseisen esimerkin data ei kuulu tämän tutkielman piiriin. Huomautan, että mallin 
selitysvoima jää puuttuvaksi johtuen mallin huonosta testattavuudesa. Tätä ei kuitenkaan tulisi pitää syynä mallin 
hylkäämiseen, sillä ratkaisu tähän ongelmaan saattaa hyvin piillä parempien testaustyökalujen kehittämisessä, ei 
niinkään parempien mallien kehittämisessa. Lopputulemana totean, että instituutioilla on merkitystä talouskasvun 
kannalta. Instituutionaalisista järjestelyistä puhuttaessa ei voida puhua yhdestä, kaikille sopivasta ratkaisusta. 
Eritysesti kehittyville maille tulisi antaa tilaa muodostaa omat, omiin erityistarpeisiinsa soveltuvat institutionaaliset 
järjestelyt. 
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  1.Introduction	  	  In	  the	  most	  simple	  neoclassical	  growth	  models	  differences	  between	  the	  economic	  achievements	   of	   different	   countries	   are	   explained	   by	   differences	   in	   factor	  accumulation.	  This	  in	  turn	  is	  explained	  by	  differences	  in	  saving	  rates,	  preferences	  or	  other	  exogenous	  parameters.	  These	  models	  are	  intriguing	  due	  to	  their	  seeming	  ability	   to	   explain	   the	   complex	   process	   of	   economic	   growth	   in	   but	   a	   few	   capital	  letters.	  Unfortunately,	  the	  world	  of	  economics	  is	  too	  complex	  to	  fit	  between	  a	  K	  and	  an	  L,	   and	   too	   interlinked	  with	   the	   rest	  of	   the	   society’s	   functions	   to	  be	   studied	   in	  isolation.	  	  Without	  undermining	  the	  capability	  of	  the	  simplest	  of	  models	  to	  paint	  an	  astonishingly	  precise	  picture	  of	  the	  state	  of	  the	  world	  being	  as	  simple	  as	  they	  are,	  the	  consensus	  is	  that	  these	  models	  as	  such	  will	  not	  do	  a	  very	  good	  job	  at	  explaining	  the	   intricate	   process	   of	   economic	   growth.	  Modern-­‐day	   economics	   is	   increasingly	  biased	  towards	  believing	  that	  institutions	  matter	  for	  growth,	  an	  argument	  that	  has	  been	  further	  enforced	  by	  the	  recent	  economic	  crisis.	  (See,	   for	   instance	  Acemoglu,	  Johnson	  and	  Robinson,	  (2002)	  and	  (2004))	  There	  is	  also	  a	  wide	  consensus	  on	  what	  these	   growth-­‐promoting	   institutions	   should	   look	   like1,	   and	   countries	   are	  periodically	  ranked	  depending	  on	  how	  their	  institutional	  structure	  compares	  with	  the	   best-­‐practice	   institutions,	   mostly	   in	   place	   in	   the	   developing	   world.	   Good	  institutions	   should	   provide	   property	   rights,	   encourage	   entrepreneurship	   both	  through	  incentives	  and	  through	  providing	  social	  insurance	  and	  safety	  nets,	  enforce	  contracts,	   maintain	   macroeconomic	   stability,	   manage	   risk-­‐taking	   by	   financial	  intermediaries	  and	  promote	  competition.	  They	  should	  be	  lean	  and	  agile,	  non-­‐rigid,	  open,	   non-­‐corrupt	   and	   accountable.	   Unfortunately	   however,	   the	   world	   of	  institutions	   is	   too	   complex	   to	   be	   reduced	   to	   a	   list	   of	   desirable	   attributes.
	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  1	  The	  Washington	  consensus,	  for	  example.	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Gerschenkron	   was	   among	   the	   first	   to	   point	   out	   that	   the	   growth	   of	   many	  industrialised	   countries	   (France,	   Russia,	   and	   Germany)	   after	   the	   period	   of	  industrialisation	  was	  in	  fact	   largely	  due	  to	  rigid,	  non-­‐competitive	  institutions,	  not	  the	   best-­‐practice	   ones.	   (Gerschenkron,	   1962).	   These	   relatively	   undeveloped	  countries	  were	   able	   to	   converge	   to	   the	  more	   advanced	   economies	   through	   large	  investments	   and	   imitation	   of	   technologies,	   and	   certain	   anti-­‐competitive	  institutional	   arrangements	   such	   as	   long-­‐term	   relationships	   between	   firms	   and	  banks,	  large	  conglomerate	  companies	  and	  strong	  government	  control.	  These	  ”non-­‐desirable”	   institutions	   did	   a	   good	   job	   at	   fostering	   investment	   which	   provided	   a	  starting	   point	   for	   sustained	   growth.	   More	   recent	   studies	   emphasise	   that	   what	  matters	  is	  having	  the	  right	  institutions	  in	  place	  at	  the	  right	  time,	  not	  just	  having	  the	  ”best”	   institutions	   as	   described	   in	   lists	   of	   requirements	   for	   efficient	   institutions	  (see,	   for	   instance	   Acemoglu,	   Aghion	   &	   Zilibotti.,	   (2006a)	   and	   Rodrik	   (2008)).	   A	  2003	  study	  by	  the	  IMF	  states	  that	  	  	  ”There	  is	  some	  evidence	  of	  a	  “threshold	  effect”	  in	  the	  relationship	  between	  financial	  
globalization	  and	  economic	  growth.	  The	  beneficial	  effects	  of	   financial	  globalization	  
are	  more	  likely	  to	  be	  detected	  when	  the	  developing	  countries	  have	  a	  certain	  amount	  
of	  absorptive	  capacity”.	  (Prasad,	  Rogoff,	  Wei	  and	  Kose,	  	  2003)	  
	  This	   can	   be	   interpreted	   as	   a	   result	   that	   backs	   up	   the	   theory	   presented	   in	   this	  paper:	  financial	  globalization	  (representing	  a	  less	  rigid	  institutional	  arrangement)	  does	  matter	   for	   growth,	   but	   only	   after	   a	   certain	   level	   of	   development	   has	   been	  reached.	  The	  IMF	  paper	  also	  points	  out	  that,	  although	  financial	  interaction	  should	  help	  countries	  in	  reducing	  macroeconomic	  volatility	  it	  may,	  in	  fact,	  increase	  it	  in	  a	  country	  that	  is	  not	  developed	  enough.	  The	  evidence	  studied	  in	  the	  paper	  suggests	  that	   there	   is	   a	   sort	   of	   a	   threshold	   effect	   there,	   as	  well:	   the	   expected	   and	   sought-­‐after	  reductions	  in	  volatility	  are	  only	  observed	  once	  the	  countries	  examined	  have	  reached	  a	  certain	  level	  of	  development	  and	  financial	  integration.	  The	  importance	  of	  the	   appropriateness	   of	   institutions	   is	   also	   stressed	   in	   the	   IMF	  World	   Economic	  Outlook	  of	  2005,	  where	   the	   transition	   to	  private	  ownership	   in	   the	   former	  Soviet	  states	  and	  China	  are	  used	  as	  an	  illustrative	  example.	  (IMF,	  2005).	  
3	  	  
International	   financial	   integration	   should,	   in	   principle,	   also	   help	   countries	   in	  reducing	   macroeconomic	   volatility.	   The	   available	   evidence	   suggests	   that	  developing	   countries	   have	   not	   fully	   attained	   this	   potential	   benefit.	   Indeed,	   the	  process	   of	   capital	   account	   liberalization	   appears	   to	   have	   been	   accompanied	   in	  some	  cases	  by	  increased	  vulnerability	  to	  crises.	  Globalization	  has	  heightened	  these	  risks	   since	   cross-­‐country	   financial	   linkages	   amplify	   the	   effects	   of	   various	   shocks	  and	  transmit	  them	  more	  quickly	  across	  national	  borders.	  A	  type	  of	  threshold	  effect	  appears	   here	   as	   well.	   Reductions	   in	   volatility	   are	   observed	   only	   after	   countries	  have	  attained	  a	  particular	  level	  of	  financial	  integration.	  Often-­‐used	   examples	   include	   Japan	   and	   South-­‐Korea,	   and	   the	   unique,	   very	   rigid	  structures	   the	   countries	  had	  and	  partly	   still	  have	   in	  place.	  The	   Japanese	  Keiretsu	  and	   the	   South-­‐Korean	   Chaebol,	   words	   used	   to	   describe	   superconglomerate	  companies	   in	  the	  respective	   languages,	  seem	  to	  have	  played	  an	   important	  role	   in	  promoting	  the	  economic	  growth	  of	  these	  countries	  in	  the	  post-­‐WW	  II	  era.	  This	  in	  spite	   of	   the	   fact	   that	   the	   institutional	   arrangements	   around	   the	   Keiretsu	   and	  
Chaebol	  were	  and	  are	  far	  from	  being	  best-­‐practice.	  The	  Japanese-­‐Korean	  example	  is	   enlightening,	   since	   it	   describes	   both	   the	   fact	   that	   rigid	   institutions	   can	   be	  growth-­‐enhancing	  and	  the	  fact	  that	  they	  won’t	  be	  that	  for	  ever.	  Where	  the	  South-­‐Korean	  Chaebols	  were	   forced	   into	   restructuring	   after	   the	   Asian	   crisis,	   Japan	   still	  has	  the	  Keiretsu-­‐system	  in	  place	  at	  large.	  South-­‐Korea	  bounced	  back	  from	  the	  crisis	  in	   a	   spectacular	   manner,	   Japan’s	   growth	   has	   been	   practically	   non-­‐existent	   for	  years.	  In	  this	  paper,	  I	  will	  study	  a	  model	  by	  Acemoglu,	  Aghion	  and	  Zilibotti,	  published	  in	  	  their	  paper	   ”Distance	   to	   frontier,	   selection	   and	   economic	   growth”.	   	   The	  model	   is	  focused	   on	   having	   the	   right	   institutions	   in	   place	   at	   the	   right	   time	   in	   order	   for	   a	  country	  to	  reach	  its	  optimal	  growth	  path.	  Whether	  a	  country	  should	  be	  imitating	  or	  innovating	  technology	  depends	  on	  how	  far	  from	  the	  world	  technology	  frontier	  it	  is,	  and	   the	   institutional	   structure,	   aimed	   at	   supporting	   either	   the	   first	   or	   the	   latter,	  should	   be	   chosen	   accordingly.	   The	  writers	   discuss	   the	  mechanisms	   for	   choosing	  these	   institutions,	   as	  well	   as	   possible	   traps	   caused	   by	   political	   issues	   and	  moral	  hazard	  that	  may	  lead	  to	  the	  non-­‐convergence	  of	  a	  certain	  country.	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In	   the	   model,	   the	   rigidity	   or	   non-­‐rigidity	   of	   the	   institutions	   is	   described	   by	  entrepreneurial1	   selection.	   It	   is	   assumed	   that	   entrepreneurs	   are	   the	   ones	   taking	  part	  in	  the	  imitation	  and	  innovation	  of	  technologies,	  and	  that	  decisions	  on	  whether	  or	  not	  their	  projects	  are	  refinanced	  comes	  from	  capitalists.	  The	  capitalists	  in	  turn	  have	  no	  entrepreneurial	  skills	  and	  act	  merely	  as	  financers	  of	  projects.	  	  The	  model	  has	  two	  periods,	  and	  two	  kinds	  of	  entrepreneurs:	  those	  with	  high	  skills	  and	  those	  with	  low	  skills.	  The	  society’s	  choice	  of	  whether	  an	  imitation	  or	  innovation	  –	  based	  strategy	   is	   chosen	   is	   modelled	   as	   the	   trade-­‐off	   between	   refinancing	   a	   low-­‐skill	  entrepreneur	  or	  investing	  in	  the	  selection	  of	  the	  entrepreneurs	  resulting	  in	  a	  larger	  fraction	   of	   high-­‐skill	   entrepreneurs	   with	   the	   ability	   to	   innovate	   but	   less	   total	  investment.	  	  	  This	   thesis	   is	   based	   on	  works	   of	  many	   authors.	   The	   general	   framework	   and	   the	  model	  itself	  are	  based	  on	  the	  article	  ”Distance	  to	  frontier,	  selection,	  and	  economic	  growth”	  by	  Acemoglu,	  Aghion	  &	  Zilibotti	  (2006a),	  and	  works	  by	  Acemoglu,	  Johnson	  and	   Robinson	   (2004,2006)	   have	   been	   used	   to	   widen	   the	   scope.	   Work	   on	   the	  importance	   of	   institutions	   by	   Prasad	   et	   al.	   (2003),	   Rodrik	   (2008)	   and	   Zilibotti	  (2008)	   have	   been	   used,	   as	   well	   as	   papers	   and	   publications	   by	   the	   IMF.	   For	   the	  example	  on	  Japan	  and	  South	  Korea,	  a	  wide	  array	  of	  literature	  was	  used,	  including	  works	  by	  Baliño	  and	  Ubide	  (1999),	  Graham	  (2003),	  Haggard,	  Lim	  and	  Kim	  (2003),	  Jwa	  (2003),	  Krugman	  (1994),	  Lincoln	  (2001)	  and	  Miyashita	  and	  Russel	  (1994),	  as	  well	   as	   publications	   by	   the	   IMF.	   The	   brief	   empirical	   example	   from	   India	   is	   fully	  based	   on	   	   the	   study	   ”The	   unequal	   effects	   of	   Liberalization:	   Evidence	   from	  dismantling	   the	   license	   Raj	   in	   India”	   by	   Aghion,	   Burgess,	   Redding	   and	   Zilibotti	  (2008).	  
	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  1	  The	  words	  ”entrepreneur”	  and	  ”manager”	  are	  used	  interchangeably	  throughout	  the	  text,	  as	  well	  as	  the	  words	  ”capitalist”	  and	  ”firm”	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The	   rest	   of	   the	   paper	   is	   organised	   as	   follows:	   Section	   2	   will	   present	   anecdotal	  evidence	  on	   the	   existence	  of	   this	   phenomenon	   from	   Japan	   and	  South	  Korea,	   and	  will	   thus	   form	   a	   motivation	   for	   studying	   the	   subject.	   Section	   3	   will	   present	   the	  model	  in	  detail,	  and	  section	  4	  will	  focus	  on	  the	  equilibrium.	  Section	  5	  will	  present	  an	   empirical	   case	   from	   India.	   Section	   6	   concludes.	   The	   calculations	   for	   all	   the	  formulas	  can	  be	  found	  in	  the	  appendices.	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2.	  Anecdotal	  evidence	  and	  motivation	  	  2.1	  Introduction	  	  Not	  a	  lot	  of	  empirical	  work	  around	  the	  subject	  has	  been	  carried	  out.	  Therefore,	  this	  	  section	  will	  focus	  on	  providing	  anecdotal	  evidence	  to	  back	  the	  theory	  presented	  in	  this	  paper.	  The	  example	  used	  comes	  from	  Japan	  and	  South-­‐Korea,	  and	  it	  is	  chosen	  because	   of	   a	   couple	   of	   important	   factors.	   Firstly,	   the	   countries’	   institutional	  structures	   share	   many	   common,	   peculiar	   traits,	   and	   their	   development	   has	  followed	   a	   very	   similar	   pattern.	   Secondly,	   both	   countries	   were	   hit	   by	   the	   Asian	  crisis,	  and	  differences	  in	  what	  reforms	  took	  place	  and	  how	  the	  countries	  coped	  are	  interesting	   from	   the	   point	   of	   view	   of	   the	   theory	   studied	   in	   this	   paper.	   The	   case	  presented	  here	  	  is	  one	  that	  is	  often	  referred	  to	  in	  literature,	  but	  that	  has	  not,	  to	  my	  knowledge,	  been	  thoroughly	  investigated	  in	  the	  framework	  of	  our	  theory.	  	  2.2	  Historical	  background	  	  The	  theory	  presented	   in	  this	  paper	  helps	  clarify	   the	  growth	  experiences	  of	  South	  Korea	   and	   Japan.	   In	   the	   post	   WWII-­‐	   period,	   both	   countries	   experienced	   rapid	  growth	   and	   converged	   towards	   the	   worlds	   most	   advanced	   countries,	   while	  maintaining	  their	  old,	  peculiar	  economic	  structures.	  Both	  of	  the	  countries	  had	  and	  partly	  still	  have	  unique,	  very	  rigid	  structures	   in	  place.	  The	   Japanese	  Keiretsu	   and	  the	  South-­‐Korean	  Chaebol,	  words	  used	  to	  describe	  superconglomerate	  companies	  in	   the	  respective	   languages,	  seem	  to	  have	  played	  an	   important	  role	   in	  promoting	  the	   economic	   growth	   of	   these	   countries.	   Both	   countries	   also	   relied	   heavily	   on	  government	   subsidies	   and	   protected	   internal	  markets.	   The	   Japanese	  Ministry	   of	  International	  Trade	   and	   Industry	  had	   a	   significant	   role	   in	   the	   Japanese	   economy	  through	  regulating	  foreign	  currency	  allocations,	   imports	   into	  the	  country	  and	  the	  extent	  of	  competition.	  It	  	  directed	  industrial	  activity	  and	  encouraged	  investment	  by	  the	  keiretsu	  (see,	  for	  example,	  Miyashita	  and	  Russel	  (1994)).	  In	  Korea,	  the	  chaebol	  generated	   large	   investments	   and	   encouraged	   technological	   development.	   The	  
chaebol	  also	   enjoyed	   government	   support	   in	   the	   forms	   of	   subsidised	   loans,	   anti-­‐
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union	  legislation	  and	  protection	  from	  both	  internal	  and	  external	  competition	  (Jwa,	  2002).	  Another	   feature	  of	   these	   companies,	   that	   fits	   very	  well	   into	   our	  model,	   is	  their	  very	  low	  managerial	  turnover	  and	  generally	  rigid	  structures.	  	  In	  both	   countries,	   the	   sterling	  growth	   came	   to	  an	  end.	  The	   slowdown	  happened	  during	  the	  mid-­‐1980	  in	  Japan	  and	  during	  the	  Asian	  crisis	  in	  South-­‐Korea.	  The	  cases	  are	  different,	  but	  with	  certain	  similarities	  worth	  noting:	  in	  Korea,	  it	  is	  argued	  that	  more	  political	  then	  economic	  considerations	  were	  driving	  policy	  making	  and	  that	  corruption	   was	   very	   widespread.	   (Haggard,	   Lim	   &	   Kim	   2003).	   Despite	   this,	   the	  crisis	   opened	   the	   way	   to	   reforms	   -­‐	   many	   of	   the	   chaebol	  went	   bankrupt,	   while	  others	   were	   split	   or	   forced	   to	   undergo	   restructuring.	   	   It	   seems	   that	   political	  reforms	  had	  weakened	  the	  political	  and	  economic	  elite	  of	  the	  country,	  and	  Korea	  resumed	  growth	  quickly	  after	  the	  crisis.	   Japan’s	  economic	  performance,	  however,	  continues	  to	  be	  weak.	  It	  can	  be	  argued,	  based	  on	  our	  model,	  that	  Korea	  made	  the	  switch	   into	   a	   more	   investment-­‐based	   strategy	   at	   the	   right	   time	   and	   resumed	  growth,	   whereas	   Japan	   stuck	   with	   the	   old	   structures	   and	   investment-­‐based	  strategy	   and	   fell	   into	   a	   non-­‐convergence	   trap.	   In	   this	   section	   I	   will	   explain	   and	  illustrate	   the	   peculiarities	   of	   these	   two	   systems,	   how	   they	   contributed	   to	   post-­‐WWII	  growth	  in	  the	  respective	  countries,	  and	  what	  reforms	  have	  been	  made,	  will	  be	  made	  or	  should	  be	  made	  in	  order	  to	  resume	  growth.	  The	  section	  is	  mainly	  based	  on	   five	  books:	  Economic	   crisis	  and	  corporate	   restructuring	   in	  Korea	  by	  Haggard,	  Lim	   and	   Kim	   (2003),	   Arthritic	   Japan	   –	   the	   slow	   pace	   of	   economic	   growth	   by	  Lincoln	   (2001),	   Reforming	   Korea’s	   industrial	   conglomerates	   by	   Graham	   (2003),	  The	  evolution	  of	  Large	  corporations	  in	  Korea	  by	  Jwa	  (2002)	  and	  Keiretsu	  –	  inside	  the	  hidden	  Japanese	  conglomerates	  by	  Miyashita	  and	  Russell	  (1994).	  	  2.3	  From	  sterling	  growth	  to	  the	  outbreak	  of	  the	  crisis	  I	  will	   describe	   the	  peculiarities	  of	   the	  keiretsu	  and	   the	  chaebol	  by	  describing	   the	  
keiretsu	  in	  more	  length,	  and	  pointing	  out	  the	  differences	  between	  these	  two	  types	  of	   companies.	  Morikawa’s	   (1992)	   definition	   of	   the	   zaibatsu,	   the	   pre-­‐war	   form	  of	  
keiretsu,	   is	  a	  good	  starting	  point:	  “a	  business	  group	  in	  which	  one	  parent	  company	  (holding	   company)	   owned	   by	   a	   family	   or	   an	   extended	   family	   controlled	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subsidiaries	   operating	   in	   various	   industries,	   with	   large	   subsidiaries	   occupying	  oligopolistic	  positions	  in	  the	  respective	  industries”.	  This	  definition	  points	  out	  three	  structural	   traits:	   family-­‐dominated	   governance	   structure,	   a	   holding	   company	  controlling	   independent	   firms	   as	   on	   organisational	   structure,	   and	   a	   diversified	  business	  structure.	  The	  keiretsu,	  as	  opposed	  to	  their	  predecessor	  the	  zaibatsu,	  are	  now	  widely	  held.	  The	  chaebol	  are	  a	  special	  case,	  since	  concentration	  of	  ownership	  is	  relatively	  low	  but	  the	  actual	  control	  of	  the	  companies	  is	  in	  the	  hands	  of	  families.	  This	  hasn’t	  always	  been	  the	  case,	  though:	  the	  concentration	  of	  the	  ownership	  in	  the	  
chaebol	   has	   been	  declining	   since	   the	  mid	   1970s,	  when	   the	   government	   of	  Korea	  first	   started	   to	   push	   the	   companies	   to	   go	   public.	   In	   the	   chaebols,	   the	   holding	  companies	  are	  absent	  since	  the	  government	  has	  subjected	  pure	  holding	  companies	  to	  very	  strict	  legislation.	  The	  companies	  still	  use	  a	  “flagship”	  business	  as	  the	  core	  of	  the	  company.	   (Jwa	  2002).	  The	  keiretsu	   also	  have	  many	  distinctive	  characteristics	  that	  are	  common	  to	  all	  of	  them:	  The	  most	   important	  elements	  are	  the	  main	  bank	  and	   the	   general	   trading	   company	   (sogo	   shosha)	   in	   the	   very	   heart	   of	   the	  conglomerates,	   cross-­‐shareholding	   relationships,	   lifetime	   employment	   and	  assigned	  directors,	  intragroup	  financing	  and	  intragroup	  trade.	  (Lincoln	  2001).	  The	  task	  of	  the	  main	  bank	  is	  to	  keep	  money	  flowing	  to	  the	  group,	  but	  it	  performs	  other	  duties	   as	  well:	   the	  main	  bank	   is	   the	   coordinator	   for	   group	   activities,	   it	  monitors	  performance,	   holds	   equity	   in	   most	   of	   the	   major	   companies,	   and	   even	   provides	  management	  assistance	  when	  needed.	   	  Every	  company	   in	   Japan	  develops	  a	   close	  relationship	   with	   a	   bank	   which	   will	   become	   the	   company’s	   main	   bank	   –	   these	  relationships	  have,	  however,	  no	  legal	  meaning.	  The	  relationship	  is	  not	  governed	  by	  law,	  but	  by	  bonds	  between	   the	   two	  parties	  –	  often	   for	  a	   lifetime.	  The	  main	  bank	  system	  is	  absent	  in	  the	  chaebol	  –	  major	  banks	  in	  Korea	  were	  nationalised	  in	  1961	  and	  only	  went	  private,	  with	   restrictions	  on	  ownership,	   in	   the	  mid-­‐80s.	  A	   trading	  company	  coordinates	   trade	  not	   just	  within	   the	  group,	  but	  also	  between	  different	  groups	   and	   foreign	   customers.	   Cross-­‐shareholding	   is	   common	   in	   both	   forms	   of	  companies,	   and	  mutual	   shareholding	   is	   considered	   to	   be	   the	   glue	   that	   holds	   the	  groups	   together.	   Due	   to	   this	   phenomenon,	   only	   a	   little	   over	   one-­‐fourth	   of	   the	  outstanding	   Japanese	   stock,	   for	   instance,	   was	   available	   for	   trading	   in	   1994,	   and	  Japan	  is	  notorious	  for	  its	  15-­‐minute	  shareholders’	  meetings	  –	  with	  fewer	  “outside”	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shareholders,	   the	   companies’	   managements	   have	   freer	   hands	   and	   less	  consideration	  for	  short-­‐term	  consequences	  of	  their	  actions	  (Miyachita	  and	  Russel,	  1994).	   Lifetime	  employment	   is	   another	  phenomenon	   typical	   to	   the	   Japanese	  and	  Korean	   industries,	   and	  wages	   and	   salaries	   correlate	   strongly	  with	   seniority.	   The	  ideal	   is	   to	   hire	   straight	   out	   of	   school	   and	   to	   keep	   the	   employees	   until	   the	  mandatory	  retirement	  age	  of	  60	  years,	  after	  which	  the	  company	  will	  generally	  help	  the	  employee	  in	  finding	  a	  post-­‐retirement	   job.	   	  Again,	   the	  system	  is	  not	  based	  on	  legislation,	   but	   on	   implicit	   promises	   –	   workers	   can	   quit	   at	   any	   time,	   but	   the	  midcareer	   job	  change	  market	   is	  so	  underdeveloped	   that	  doing	  so	  rarely	  pays	  off.	  	  Horizontal	  rotation	  of	  positions	  inside	  a	  company	  is	  thus	  very	  common.	  Naturally,	  the	   system	   described	   here	   is	   a	   very	   rigid	   one,	   and	   won’t	   as	   such	   allow	   for	   the	  company	  to	  make	  adjustments	  to	  its	  workforce	  in	  times	  of	  boom	  or	  bust.	  Creative	  approaches	   have	   been	   needed,	   and	   these	   include	   large	   amounts	   of	   overtime,	  moving	   employees	   horizontally	   inside	   the	   company	   or	   sending	   them	   to	  subsidiaries.	   Appointing	   directors	   in	   the	   subsidiaries	   has	   other	   benefits,	   too,	  namely	   tightening	   the	   relationship	   between	   the	   companies.	   “In	   1992,	   the	   six	   big	  
keiretsu	  had	  posted	  4000	  board	  members	  to	  other	  companies,	  including	  over	  400	  presidents	  or	  CEOs.	  And	  this	  counts	  only	  firms	  listed	  on	  the	  stock	  exchanges	  –	  if	  we	  counted	   personnel	   sent	   to	   unlisted	   firms,	   the	   numbers	  would	   rise	   dramatically”	  (Miyashita	   and	   Russell,	   1994).	   As	   a	   conclusion,	   the	   chaebol	   are	   similar	   to	   the	  
keiretsu,	  but	  with	  respect	  to	  family-­‐centred	  ownership	  they	  resemble	  the	  pre-­‐war	  
zaibatsu.	  So	  what	  went	  wrong?	  Both	  countries	  followed	  the	  same	  strategy	  of	  ultra-­‐high	   investments,	   strong	  government	   interference	   in	   the	  market	  and	  support	   for	  the	   conglomerates,	   and	   protectionist	   policies	   –	  why	  did	   Japan	   stagnate,	  whereas	  Korea	  bounced	  out	  of	  the	  Asian	  crisis?	  The	   tale	   of	   the	   Japanese	   Keiretsu	   starts	   from	   that	   of	   the	   zaibatsu.	   The	   early	  corporations,	  dating	  back	   to	   the	  1600s,	  became	  known	  as	   the	  zaibatsu	  when	   the	  industrial	  revolution	  begun.	  The	  task	  of	  the	  zaibatsu	  was	  to	  concentrate	  on	  specific	  industries	  and	  to	  grow	  in	  size	  in	  order	  to	  cater	  for	  the	  whole	  nation.	  When	  the	  US	  rewrote	  the	  Japanese	  constitution	  during	  the	  occupation	  after	  WWII,	  the	  zaibatsu	  holding	   companies	  were	   set	   to	  be	   eliminated	  –	   they	  were	   seen	  as	  undemocratic,	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monopolistic	   and	   corrupt.	   The	   zaibatsu	  were	   accused	   for	   bribery	   and	   exploiting	  the	   poor	   in	   pricing	   mechanisms,	   and	   the	   term	   itself	   came	   to	   represent	   evil	  corporations	  that	  everyone	  would	  rather	  forget	  about. But	  wartime	  expenses	  had	  brought	   Japan	  close	  to	  economic	   fall,	  and	  both	   inflation	  and	  unemployment	  were	  soaring.	  During	  the	  same	  time,	  the	  American	  government	  had	  begun	  to	  see	  Japan	  as	  an	  important	  partner	  and	  buffer	  between	  the	  US	  and	  the	  communist	  mainland.	  The	   growing	   consensus	   was	   that	   the	   US	   needed	   a	   strong	   Japan	   as	   a	   partner.	  Starting	  in	  1948,	  the	  strategy	  was	  to	  rebuild	  the	  Japanese	  economy,	  both	  to	  ensure	  the	   existence	   of	   a	   non-­‐communist	   government	   and	   to	   secure	   the	   country	   for	  foreign	  investment.	  Before	  this	  shift	  of	  strategy,	  the	  intention	  had	  been	  to	  dissolve	  many	  of	  the	  zaibatsu,	  the	  industrial	  superconglomerate	  companies	  controlling	  the	  majority	  of	  the	  Japanese	  economy,	  but	  at	  the	  end	  of	  the	  day	  only	  a	  minority	  of	  the	  zaibatsu	   companies	   originally	   targeted	   to	   be	   dissolved	  were	   broken	   up.	   Instead,	  the	  American	  Supreme	  Commander	  of	  the	  Allied	  Powers	  (SCAP)	  gave	  the	  Japanese	  bureaucrats	   the	   power	   to	   place	   most	   of	   the	   Japanese	   industry	   under	   central	  control.	   The	   SCAP	   issued	   an	   Antimonopoly	   Law,	   and	   created	   the	   Fair	   Trade	  Commission	   (FTC)	   to	   keep	   an	   eye	   on	   the	   Japanese	   industry	   and	   ensure	   its	  development	   in	   a	   competitive	   direction.	   The	   Japanese	   Ministry	   of	   Trade	   and	  Industry	   (MITI)	   was	   not	   happy	   about	   having	   the	   FTC	   looking	   over	   its	   shoulder,	  	  and	  as	  soon	  as	  the	  Occupation	  forces	  started	  to	  withdraw	  from	  the	  island	  in	  early	  1952	   the	  MITI	   started	   issuing	   “administrative	   guidance”	   to	   companies	   regarding	  limiting	   production	   and	   sticking	   to	   official	   quotas,	   and	   thus	   overriding	   the	   FTCs	  mandate.	  What	  the	  MITI	  had	  in	  mind	  was	  a	  rapid	  development	  of	  big,	  government-­‐supported	  companies	  in	  order	  to	  spark	  economic	  growth,	  and	  so	  the	  Antimonopoly	  law	  was	  abolished	  quickly	   after	   the	  occupation	  ended.	   Japan	  went	  back	   to	  doing	  things	   like	   it	   was	   used	   to,	   but	   with	   a	   different	   name:	   the	   zaibatsu	   had	   become	  
keiretsu.	   The	   Japanese	   keiretsufication	   wasn’t	   an	   accident,	   it	   was	   the	   first	   bullet	  point	  on	  the	  government’s	  to-­‐do	  list.	  The	  law	  against	  using	  the	  old	  zaibatsu	  names	  was	   abolished,	   and	   companies	   such	   as	  Mitsui,	  Mitsubishi,	   Sumitomo	   and	   Yasuda	  went	   back	   to	   using	   their	   pre-­‐war	   names.	   Cross-­‐shareholding,	  which	  was	   banned	  under	   the	   occupation,	   was	   made	   legal	   again,	   and	   the	   dissolved	   former	   zaibatsu	  companies	  started	  to	  reorganise	  themselves.	  The	  government	  made	  it	  difficult	  for	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business	   to	  acquire	   financing	   from	  anywhere	  except	   for	   the	  banking	  system,	  and	  re-­‐legalised	   banks’	   ownership	   of	   stock	   in	   their	   clients.	   In	   effect,	   the	   government	  allowed	   the	   megacorporations	   to	   re-­‐emerge,	   fed	   them	   so	   they	   could	   grow,	   and	  protected	  them	  from	  competition	  until	  they	  would	  be	  strong	  enough	  to	  face	  it.	  	  For	   a	   long	   time	   after	   WWII,	   everything	   went	   more	   than	   fine	   for	   the	   Japanese	  economy.	   The	   government’s	   investment-­‐focused	   strategy	   produced	   startling	  effects,	  and	  in	  the	  1980s	  many	  countries	  looked	  at	  Japan	  with	  envy	  and	  admiration.	  The	  Japanese	  economy	  seemed	  to	  perform	  better	  than	  that	  of	  other	  industrialised	  countries,	   and	   Japanese	   companies	   were	   gaining	   market	   share	   in	   the	   global	  markets.	  The	  Japanese	  were	  led	  to	  believe	  that	  their	  peculiar	  economic	  system	  was	  a	  supreme	  version	  of	  capitalism	  that	  would	  continue	  to	  produce	  amazing	  results.	  	  High	   growth	   had	   been	   going	   on	   for	   the	   60s	   and	   the	   70s,	   and	   it	   represented	   the	  Japanese	   catch-­‐up	   that	   had	   started	   in	   the	   50s.	   During	   this	   period,	   growth	   had	  averaged	  around	  10%	  in	  the	  60,	  but	  dropped	  to	  an	  annual	  average	  of	  3,8%	  from	  1974	  through	  to	  1991.	  The	  reason	  for	  this	  decline	  was	  maturity,	  meaning	  that	  the	  Japanese	   economy	  had	   completed	  most	   of	   its	   catch-­‐up	  with	   the	  more	   developed	  industrial	   countries.	   Even	   this,	   in	   comparison,	   modest	   growth	   rate	   still	   clearly	  exceeded	   that	   of	   the	   United	   States’	   2,4%	   during	   the	   same	   period.	   Also,	   in	   the	  1980s,	  there	  was	  a	  spur	  of	  higher	  growth,	  averaging	  at	  almost	  5%	  between	  1987	  and	  1991	   –	   this	   further	   increased	   the	   Japanese	   faith	   in	   the	   system.	  The	   joy	  was,	  however,	  short-­‐lived.	  Growth	  between	  1991	  and	  1998	  was	  a	   low	  1%	  per	  annum,	  and	  the	  decade	  ended	  with	  negative	  growth	  for	  the	  whole	  of	  the	  year	  1998	  and	  the	  first	  two	  quarters	  of	  1999	  were	  negative.	  The	  stagnation	  of	  the	  1990s	  was	  a	  result	  of	  a	  speculative	  bubble	  in	  the	  real	  estate	  and	  stock	  market	  prices	  in	  late	  1980s.	  The	  yen	  doubled	  in	  value	  against	  the	  dollar	  at	  the	  same	  time,	  and	  exports	  suffered.	  The	  Japanese	   government	   was	   in	   the	  midst	   of	   a	   long-­‐term	   policy	   aimed	   at	   reducing	  deficits,	  so	  it	  decided	  to	  fight	  the	  looming	  recession	  with	  monetary	  stimuli	  instead	  of	  fiscal	  measures	  –	  one	  of	  the	  results	  was	  acceleration	  of	  real	  growth	  during	  the	  bubble	  period.	  What	  Japan	  was	  facing	  was	  asset	  price	  inflation,	  and	  borrowing	  for	  real	   estate	   and	   stock	   market	   investments	   exploded.	   The	   fundamentals	   did	   not	  justify	   the	   tripling	   of	   stock	   market	   and	   real	   estate	   prices,	   and	   the	   ministry	   of	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finance	   finally	  admitted	   in	  1989	   that	  a	  bubble	  existed	  and	   that	   the	  situation	  was	  unsustainable.	   The	   MOF	   officials	   made	   price	   cuts	   in	   the	   real	   estate	   and	   stock	  market,	   aimed	  at	  only	  hurting	  speculators,	  but	   resulting	   in	  all	  of	   the	  gains	   in	   the	  two	  markets	  being	  lost.	  The	  result	  of	  the	  decrease	  of	  the	  asset	  prices	  was	  economic	  stagnation.	   	   The	   government	   employed	   an	   increasingly	   stimulating	   fiscal	   policy,	  and	  in	  1993,	  the	  economy	  seemed	  to	  be	  on	  its	  way	  to	  recovery	  –	  this	  was,	  however,	  erased	   by	   tax	   rises	   in	   1997.	   The	   policy	   change	   drove	   the	   country	   back	   into	  recession.	  Criticism	  of	  the	  policies	  employed	  was	  increasing,	  and	  the	  government	  reversed	   its	   strategy	  again	   in	  1998	  by	  starting	   to	  provide	   fiscal	   stimuli.	   (Lincoln,	  2001).	  South-­‐Korea	  is	  famous	  for	  its	  strong	  economic	  achievements.	  From	  the	  1960s	  until	  the	  1990s	  it	  grew	  at	  a	  rate	  of	  over	  8%	  per	  annum.	  This	  has	  been	  achieved	  despite	  some	  devastating	  obstacles,	  such	  as	  the	  period	  of	  Japanese	  colonialisation.	  As	  the	  occupation	  ended	  in	  1945,	  Korea	  was	  forced	  to	  rebuild	  its	  economy.	  The	  Japanese	  had,	   indeed,	   introduced	   	   many	   modern	   institutions	   and	   infrastructure,	   but	   the	  Japanese	  colony	  was	  a	  purely	  extractive	  one,	  leaving	  Korea	  with	  none	  of	  the	  output	  produced	  between	   the	  beginning	  of	   the	  occupation	   in	  1910	   and	   its	   end	   in	  1945.	  For	  example,	  it	  has	  been	  estimated	  that	  in	  1948,	  South-­‐Korean	  manufacturing	  had	  reach	  only	  a	  minimal	  15%	  of	  its	  1939	  level.	  The	  Japanese	  occupation	  was	  followed	  by	   the	   Korean	   war	   between	   1950	   and	   1953,	   which	   further	   slowed	   down	   the	  country’s	   development.	   Around	   one	   million	   soldiers	   and	   civilians	   were	   killed	  during	   the	   war,	   and	   most	   production	   facilities	   were	   destroyed.	   After	   the	   war	  growth	   rates	   of	   GDP	   of	   around	   4,1%	   per	   annum	   between	   the	   1951	   and	   1961	  period	   were	   achieved,	   but	   most	   of	   this	   growth	   was	   eaten	   by	   simultaneous	  population	   growth,	   leaving	   per	   capita	   income	   growth	   rates	   hovering	   around	   a	  modest	  0,8%	  per	  annum.	  The	  growth	  during	  this	  period	  relied	  heavily	  on	  foreign	  aid,	  supplying	  most	  of	  the	  raw	  materials	  and	  capital	  goods.	  During	  1954	  and	  1961	  a	   very	   protectionist	   economic	   policy	   was	   pursued	   by	   the	   government.	   Imports	  were	   restricted,	   and	   the	   domestic	   currency	   was	   heavily	   and	   continuously	  overvalued.	   Exports	  were	   a	   negligible	   3,3%	  of	   GNP.	   The	   real	   growth	   only	   begun	  when	  the	  strategy	  was	  shifted	  towards	  a	  more	  exports-­‐oriented	  one,	  and	  the	  next	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decade	   started	   to	   show	   signs	   of	   what	   Korea	   could	   achieve.	   In	   the	   early	   1960s,	  government	   policy	   dumped	   import	   substitution	   and	   took	   up	   export	   orientation.	  	  Exporters	  were	  subsidised	  and	  supported,	  and	  in	  1964	  the	  currency	  was	  devalued	  by	  almost	  100%	  against	  the	  USD.	  The	  results	  of	  the	  policy	  shift	  were	  astonishing,	  and	  Korea	  reached	  a	  per	  annum	  GNP	  growth	  rate	  of	  8,7%	  for	  the	  period	  between	  1962	  and	  1973.	  This	  growth	  was,	  as	  stated,	  largely	  due	  to	  a	  more	  export-­‐oriented	  strategy,	   and	   it	   was	   accompanied	   by	   a	   dramatic	   change	   in	   the	   structure	   of	   the	  exports:	   the	   share	   of	   industrial	   products	   in	   total	   exports	  went	   up	   from	   27	  %	   in	  1962	   to	   86	  %	   in	   1973.	   General	   conditions	   such	   as	   price	   stability	   also	   improved	  during	  the	  period.	  The	  only	  reason	  for	  Korea	  to	  worry	  was	  its	  external	  balance	  of	  payments,	   since	   domestic	   savings	   were	   insufficient	   in	   financing	   the	   strong	  willingness	   to	   invest.	   In	   the	   beginning	   if	   the	   1970s	   the	   government	   started	   to	  worry	   about	   the	   country’s	   competitiveness	   in	   the	  world	  market,	   and	   introduced	  heavy	  investment	  schemes	  to	  promote	  strategic	  industries	  including	  shipbuilding,	  steel	  and	  petrochemicals.	  These	  schemes	  were	  in	  place	  for	  the	  whole	  of	  the	  1970s,	  and	  they	  led	  to	  large	  excess	  capacity	  in	  the	  heavy	  and	  chemical	  industries.	  This	  is	  turn	  led	  to	  the	  financial	  sector	  being	  stuck	  with	  non-­‐performing	  loans	  as	  a	  result	  of	  lending	  to	  the	  above-­‐mentioned	  industries.	  As	  the	  world	  descended	  into	  recession,	  Korea	  was	   hit	   by	   soaring	   oil	   and	   raw	  material	   prices	   and	   export	   growth	   slowed	  down.	   The	   government,	   dependent	   of	   foreign	   borrowing,	   was	   faced	   with	   a	  persistent	  current	  account	  deficit	  and	  a	  growing	  external	  debt.	  In	  1980,	  the	  second	  oil	  shock	  hit	  Korea	  hard:	  the	  country	  experienced	  a	  negative	  GDP	  growth	  rate	  of	  -­‐2,7	   %,	   while	   inflation	   was	   a	   high	   22,4	   %	   .	   These	   shocks	   hit	   Korea	   hard,	   but	   it	  succeeded	  in	  quickly	  recovering	  from	  the	  crisis.	  In	  1981,	  GDP	  growth	  was	  back	  at	  6,2	   %,	   the	   balance	   of	   payments	   begun	   to	   slowly	   recover,	   and	   the	   inflation	   rate	  came	  down	  to	  6,6	  %	  by	  1982.	  By	  1983,	  the	  economy	  was	  back	  on	  track	  with	  a	  GDP	  growth	   rate	   of	   12	  %.	   The	   Korean	   government	   initiated	   policies	   with	   the	   aim	   of	  market	  liberalization	  and	  price	  stability.	  Control	  over	  management	  of	  commercial	  banks	   was	   reduced,	   foreign	   investment	   was	   partially	   deregulated,	   and	   imports	  were	  starting	  to	  be	  liberalised.	  Between	  1984	  and	  1992	  Korea’s	  growth	  averaged	  a	  remarkable	   9,2	   %	   per	   annum.	   (Lee,	   1996).	   In	   1993	   the	   Korean	   government	  liberalised	   parts	   of	   borrowing	   by	   banks	   in	   order	   to	   expand	   the	   banks’	   scope	   for	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short-­‐term	  borrowing	  overseas.	  The	  government,	  however,	  maintained	  controls	  on	  medium-­‐	   and	   long	   term	   capital	   and	   on	   access	   to	   capital	   markets	   by	   Korean	  corporations.	   This	   led	   to	   a	   maturity	   mismatch	   as	   short	   term	   internal	   debt	  increased	  due	   to	  Korean	  corporations’	   short-­‐term	  borrowing	  overseas	   to	   finance	  long-­‐term	   investments.	   This	   large	   unhedged	   foreign	   debt	   and	   its	   short	  maturity	  made	   Korea	   weak	   when	   facing	   capital	   flight	   and	   a	   sharp	   devaluation.	   Growth	  between	   1994	   and	   1996	   was	   still	   at	   a	   high	   8	  %	   per	   annum.	   Only	   when	   export	  prices	  slumped	  in	  1997	  and	  some	  of	  the	  Korean	  chaebol	  went	  bankrupt,	  an	  event	  that	   no-­‐one	   thought	   the	   government	  would	   allow,	   banks	   saw	   their	   asset	   quality	  deteriorate	   and	   growth	   slowed	   down	   to	   5	  %.	   Between	   1995	   and	   1997,	   Korea’s	  terms	  of	  trade	  fell	  by	  22	  %.	  (Chopra,	  Kang,	  Karasulu,	  Liang,	  Ma	  &	  Richards,	  2001).	  In	  Korea,	  banks	  were	  carrying	  risks	  that	  elsewhere	  would	  have	  been	  taken	  up	  by	  shareholders.	  The	  strong	  reliance	  on	  government	  help,	  support	  and	  even	  bail-­‐outs	  where	   the	   chaebol	   were	   concerned	   encouraged	   massive	   risk-­‐taking	   and	  overinvestment.	   The	  profit	  margins	   and	   return	  on	   assets	   of	  many	  of	   the	   chaebol	  declined	  sharply	  in	  1995	  and	  turned	  negative	  in	  1997.	  The	  chaebol	  had	  spent	  the	  previous	  decades	  believing	   that	   they	  were	  untouchable,	  and	  this	  mentality	   led	   to	  little	  pressure	  even	  for	  poorly	  performing	  companies	  to	  restructure	  or	  downsize.	  Also,	  the	  companies’	  rigid	  employment-­‐	  and	  other	  structures	  made	  it	  hard	  for	  them	  to	   adjust	   to	   the	   business	   cycle.	   The	   cross-­‐ownership	   and	   cross-­‐guarantees	   that	  were	   so	   typical	   of	   the	   chaebol	   led	   to	   little	   or	   no	   accountability	   for	   bad	   business	  decisions,	  and	  weak	  affiliates	  had	  easy	  access	  to	  more	  credit	  than	  they	  would	  have	  deserved.	  Corporate	  decision-­‐making	  was	  utterly	  non-­‐transparent,	  and	  managers	  were	  safe	   from	  the	  market’s	  control.	  Managers,	   typically	   for	   the	  chaebol,	  bore	  no	  personal	  capital	  risk	  but	  had	  a	  lot	  of	  power.	  The	  protectionist	  policies	  and	  the	  non-­‐transparency	  made	  it	  hard	  if	  not	   impossible	  for	  outsiders	  to	   invest	   in	  the	  Korean	  companies.	  Accounting	  standards	  were	  weak	  to	  say	  the	  least,	  and	  the	  companies’	  health	  was	  impossible	  to	  assess.	  These	  above-­‐mentioned	  problems	  surfaced	  first	  in	  January	  of	  1997,	  when	  a	  number	  of	   the	  chaebol	  went	  bankrupt.	  Hanbo	  Steel	  was	  the	  first	  one	  to	  fail,	  and	  five	  more	  chaebol	  followed.	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2.4	  Resolving	  the	  crisis	  As	   pointed	   out	   in	   the	   previous	   section,	   Korea	   resumed	   growth	   quickly	   after	   the	  crisis,	   but	   Japan	   continues	   to	   stagnate.	   Japan’s	   situation	   could	   be	   described	   as	  critical,	   with	   an	   ageing	   population	   and	   an	   exchange	   rate	   high	   enough	   to	   be	  detrimental	   for	   exports.	   So	   how	  did	   the	   two	   countries	   resolve,	   or	   try	   to	   resolve,	  their	  respective	  crises,	  and	  where	  did	  something	  go	  wrong?	  First,	  let’s	  take	  a	  look	  at	  Japan.	  During	  the	  1980s,	  Japan	  was	  envied	  by	  the	  rest	  of	  the	  world.	  It	  seemed	  as	  if	  Japan	  had	  succeeded	  in	  creating	  a	  strong	  engine	  for	  economic	  growth	  while	  relying	  on	  its	  traditional	  structures,	  and	  the	  Japanese	  themselves	  believed	  that	  they	  had	  created	  a	  version	  of	  capitalism	  that	  was	  superior	  to	  that	  of	  other	  developed	  countries.	  The	  system	  did,	   indeed	   function	  very	  well	   at	   first	   as	  described	  earlier	   in	   this	   section,	  but	  problems	  were	  building	  up.	  The	  continuing	  financing	  of	  inefficiently	  operating	  areas	   of	   the	   economy	  was	   certainly	   encouraging	  misallocation	   of	   resources,	   and	  the	   system	   possessed	   some	   obvious	   weaknesses.	   Japanese	   firms	   lacked	  transparency	  and	  had	  weak	   corporate	   governance,	   and	   the	  government	  was	   still	  pushing	  industrial	  policy	  even	  though	  the	  country	  had	  reached	  economic	  maturity.	  Why	  wasn’t	   a	   reform	   carried	   out,	   then?	   Shouldn’t	   the	   speculative	   bubble	   of	   the	  1980s	  and	  its	  collapse	  in	  the	  1990s	  have	  been	  hints	  worth	  taking?	  Not	  necessarily.	  There	   was,	   indeed,	   discussion	   about	   possible	   reforms	   in	   the	   1990s,	   but	   the	  situation	   wasn’t	   critical	   enough	   to	   spur	   dramatic	   change	   –	   Japan’s	   economic	  performance	   was	   far	   from	   being	   disastrous.	   The	   GDP	   was	   still	   growing,	   even	  though	   slower	   than	  before,	   and	   the	   Japanese	  people	  hardly	   felt	   any	  decreases	   in	  their	   standards	   of	   living.	   In	   retrospect,	   promoting	   sustained	   economic	   growth	  would	  have	  required	  a	  systemic	  reform,	  but	  this	  need	  wasn’t	  obvious	  at	   the	  time	  due	   to	   short-­‐run	   cyclical	   upturns	   that	  masked	   the	   need	   for	   bigger	   changes.	   The	  downturns	   the	   Japanese	   economy	   experienced	   were,	   to	   a	   large	   extent,	   due	   to	  purely	   macroeconomic	   causes,	   and	   the	   need	   for	   structural	   change	   was	  undermined.	  	  The	  Japanese	  government	  employed	  fiscal	  measures	  extensively,	  but	  failed	  to	  see	  the	  root	  of	  the	  problems	  the	  country	  was	  facing.	  The	  lack	  of	  rigour	  in	  implementing	   any	   structural	   reforms	   can	   be	   said	   to	   be	   due	   to	   the	   fact	   that	   the	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problems	  caused	  by	  the	  slowdown	  simply	  haven’t	  been	  considered	  serious	  enough.	  And	   so	   Japan	   continues	   to	   stagnate	   with	   an	   ageing	   population,	   close	   to	   zero	  flexibility	   in	   the	   labour	  market,	  non-­‐transparent	   institutional	   arrangements,	  high	  foreign	  exchange	  rates	  and	  massive	  overinvestment	  problems.	  (Lincoln,	  2001).	  In	  Korea,	   structural	  weaknesses	  were	  quickly	   identified	  as	  a	  source	   for	   the	  1997	  crisis,	   not	   fundamental	   macroeconomic	   disequilibria.	   The	   financial	   sector	   was	  weak	  and	  possessed	  a	   limited	  ability	  to	  assess	  risk,	  and	  the	  corporate	  sector	  was	  overleveraged	   with	   a	   history	   of	   large	   investments	   and	   not	   much	   attention	   to	  profitability.	  The	  crisis	  resolution	  strategy,	   laid	  out	  with	  the	  help	  of	   the	  IMF,	  was	  first	  and	  foremost	  to	  restore	  stability	  and	  to	  address	  these	  structural	  weaknesses.	  	  The	   strategy,	   aimed	   at	   laying	   a	   foundation	   for	   future	   growth	   and	   prevention	   on	  future	  crises,	  and	  it	  combined	  structural	  reforms,	  	  adjustments	  in	  macroeconomic	  policy	  and	  a	   large	   financing	  package	   from	  the	   IMF.	  The	  structural	  reform	  agenda	  focused	   on	   dealing	   with	   the	   weaknesses	   in	   the	   financial	   and	   corporate	   sectors,	  accelerating	  capital	  account	  liberalisation	  and	  improving	  labour	  market	  flexibility.	  Transparency	  of	  reporting	  economic	  data	  was	  also	  considered	  a	  key	  issue.	  Critics	  in	   Korea	  made	   the	   same	   arguments	   than	   those	   in	   Japan	   had	   done:	   A	   structural	  reform	  would	  not	  be	  necessary,	  since	  the	  crisis	  was	  mainly	  due	  to	  macroeconomic	  factors	   –	   resolving	   the	   liquidity	   crisis	  would	  do	   just	   fine.	  However,	   in	  Korea,	   the	  support	  for	  structural	  reforms	  was	  stronger	  than	  the	  critique	  against	  it.	  (Baliño	  &	  Ubide,	   1999).	   The	   political	   environment,	   especially	   after	   the	   new	   President	   Kim	  Dae	   Jung	   administration	   starting	   1998,	   was	   in	   favour	   of	   shaping	   the	   Korean	  institutional	  structure	  	  to	  become	  a	  less	  rigid	  one.	  The	  reform	  undertaken	  included	  many	   measures	   to	   increase	   Korea’s	   market	   orientation.	   Private	   sector	   decision	  making	  was	  given	  more	  emphasis,	  and	   the	  role	  of	  government	  was	  reduced.	  The	  three	   main	   elements	   of	   corporate	   restructuring	   were	   promoting	   greater	  competition,	  improving	  corporate	  governance,	  and	  improving	  capital	  structure	  and	  profitability	  –	  all	  measures	  aimed	  at	  correcting	  the	  problems	  that	  were	  integral	  to	  the	   chaebol.	   The	   results	   of	   the	   restructuring	   have	   been	   positive,	   although	   the	  profitability	  of	  the	  Korean	  corporate	  sector	  still	  remains	   low	  and	  difficulties	  with	  some	  of	  the	  	  chaebol	  indicate	  that	  they	  still	  have	  the	  power	  to	  destabilise	  financial	  
17	  	  
markets.	   However,	   the	   chaebol	   have	   made	   progress	   in	   reducing	   the	   number	   of	  their	   subsidiaries,	   eliminating	   cross-­‐debt	   guarantees	   and	   improving	   their	  accounting	  practices.	  Improvements	  are	  still	  to	  be	  made	  regarding	  labour	  market	  flexibility	   and	   transparency	   among	   other	   things,	   but	   overall	   Korea	   benefited	  greatly	  from	  the	  broad	  support	  of	  the	  reforms	  and	  the	  political	  environment	  that	  was	  in	  their	  favour.	  2.5	  Concluding	  remarks	  There	   has	   been	   a	   lot	   of	   discussion	   regarding	   the	   Asian	   growth	   miracle.	   Some	  research	   denies	   the	   existence	   of	   such	   a	   “miracle”	   altogether	   –	   Bloom	   and	   Finlay	  (2009)	   argue	   that	   the	   underlying	   reason	   is	   a	   demographic	   transition	   while	  Krugman	  (2005)	  points	  out	   that	  evidence	  of	  actual	   improvements	   in	  efficiency	   is	  lacking.	  This	  example	  is	  included	  despite	  these	  arguments	  since,	  anecdotal	  as	  it	  is,	  it	   provides	   a	   good	  motivation	   for	   studying	   the	   effects	   of	   the	   appropriateness	   of	  institutions	  and	  the	  advantages	  (or	  disadvantages)	  of	  structural	  reform.	  	  Japan	   and	   South	   Korea	   aren’t	   identical	   economies	   so	   we	   cannot	   talk	   about	   an	  economical	   field	   experiment,	   but	   the	   assumption	   here	   is	   that	   the	   countries	   have	  enough	   similarities	   for	   this	   example	   to	  point	   out	   the	   importance	  of	   the	  different	  strategies	  the	  countries	  chose	  to	   follow	  	  after	  the	  crisis.	  The	  outcomes	  are	  rather	  straightforward:	   Korea’s	   average	   growth	   since	   2000	   has	   reaches	   4.39	   %1	   per	  annum	  while	  Japan	  stagnates	  with	  a	  0.74	  %	  per	  annum	  average	  growth	  during	  the	  same	  period.	  It	  could	  be	  argued	  that	  Japan’s	  relative	  position	  in	  the	  world	  economy	  is	  different	   than	  Korea’s,	  but	  with	  GDP	  per	  capita	  USD	  32,4532	   in	   Japan	  and	  USD	  27,168	   in	   Korea	   the	   differences	   aren’t	   all	   that	   large.	   This	   is	   even	  more	   startling	  when	  we	  see	  that	  in	  1980	  Korea’s	  GDP	  per	  capita	  was	  USD	  2,634,	  compared	  to	  USD	  9,057	  in	  Japan	  –	  the	  convergence	  is	  obvious,	  and	  it	  could	  even	  be	  said	  that	  Japan	  is	  in	  danger	  of	  being	   leapfrogged	  by	  Korea.	  Based	  on	  the	  anecdotal	  evidence,	  Korea	  
	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  1Data	  from	  the	  World	  Bank	  2GDP	  per	  capita	  PPP	  adjusted	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made	  a	  switch	  to	  less	  rigid	  institutional	  structures	  at	  the	  right	  time,	  whereas	  Japan	  failed	   to	   reform.	   Next,	   let	   us	   look	   at	   the	   formal	   way	   of	   	   presenting	   this	   theory.
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(1)	  
	  3.	  The	  Model	  	  3.1.	  Agents	  and	  production	  	  The	  model	  consists	  of	  two-­‐period	  lived	  agents,	  and	  the	  	  population	  is	  N +1 	  In	   each	   generation,	   12 	   of	   all	   agents	   are	   capitalists,	   and N +1( )2 	   	   are	   workers.	  Capitalists	   have	   no	   managerial	   skills,	   but	   they	   own	   the	   property	   rights	   on	  production	  sites	  –	  workers,	   	  on	  the	  other	  hand,	  have	  no	  financial	  assets,	  but	  they	  have	  managerial	  skills	  which	  are	  described	  as	  ”low”	  or	  ”high”.	  Property	  rights	  are	  transmitted	   within	   dynasties,	   and	   each	   dynastic	   family	   contains	   members	   of	  several	  generations.	  Dynasties	  are	  described	  by	  the	  following	  properties:	  They	  can	  make	  non-­‐distorting	   transfers	  between	   its	  members,	   all	  members	  of	   the	  dynasty	  have	   the	  same	  utility	   function,	  all	  members	  have	   the	  same	  weight	   in	   the	   family’s	  welfare	  function,	  and	  a	  dynastic	  family	  behaves	  as	  if	  it	  were	  a	  single	  household	  that	  lives	  forever.	  All	  agents	  are	  risk	  neutral,	  discounting	  the	  future	  at	  rate	   r .	  With	  risk	  neutral	  agents,	  profits	  are	  equal	  to	  entry	  costs,	  and	  the	  value	  of	  any	  firm	  is	  defined	  as	   π v + v v − b = r ,	  where	  π v 	  is	  the	  dividend	  rate,	   v v 	  is	  the	  rate	  of	  capital	  gain,	  
b is	   the	   probability	   of	   losing	   the	   capital	   invested	   per	   unit	   of	   time	   and	   r is	   the	  opportunity	  cost	  of	  the	  investment,	   i.e.	   the	  interest	  rate	  on	  safe	  bonds.	  There	  is	  a	  unique	   	   final	   good	   that	   is	   used	   as	   an	   input	   to	   produce	   intermediate	   inputs.	   This	  good	  is	  set	  as	  the	  numeraire.	  The	  final	  good	  is	  produced	  competitively	  from	  labour,	  with	  the	  production	  function	  
yt =
1
α
Nt1−α At v( )( )1−α xt v( )α dv0
1
∫( ) 	  Where	   At v( ) 	   is	   the	   productivity	   of	   sector	   v 	   at	   time	   t 	   and	   xt v( ) 	   is	   the	   flow	   of	  intermediate	   good	   v 	   used	   in	   final	   production	   at	   time	   t ,	   and	   α ∈ 0,1[ ] .	   In	   each	  sector	   v ,	  one	  production	  site	  at	  has	  access	   to	   the	  most	  productive	   technology	  as	  described	  by	   At v( ) 	  	  at	  each	  time	   t .	  This	  production	  site,	  or	  company,	  is	  the	  leading	  company,	   and	   it	   thus	  enjoys	  monopoly	  power.	  Each	   firm	  employs	  a	  manager	   (or	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(2)	  
entrepreneur,	   for	   both	   production	   and	   innovation),	   and	   incurs	   a	   setup	   cost.	  Through	  employing	  a	  manager	   and	  paying	   the	   setup	   cost,	   the	   company	   then	  has	  access	  to	  technology	  that	  transforms	  one	  unit	  of	  the	  final	  good	  into	  one	  unit	  of	  the	  intermediate	   good	   of	   productivity	   At v( ) .	   A	   fringe	   of	   additional	   firms	   can	   ”steal”	  this	   technology,	   imitate	   the	  monopolist	  and	  produce	   the	  same	   intermediate	  good	  with	   the	   same	   productivity At v( ) ,	   but	   without	   employing	   a	   manager	   or	   a	  production	   site.	   These	   companies	   then	   face	   bigger	   costs	   of	   production	   and	   need	  
χ units	   of	   the	   final	   good	   to	   produce	   one	   unit	   of	   the	   intermediate	   good	   and	  
1 α ≥ χ > 1 .	  In	  equilibrium,	  these	  firms	  will	  naturally	  not	  be	  active.	  The	  parameter	   χ 	  captures	  both	  technological	  factors	  and	  government	  regulation	  regarding	   competition	   policy.	  A	   high	   χ corresponds	   to	   a	   less	   competitive	  market,	  and	   χ > 1 	   implies	   that	   imitators	   are	   less	   productive	   than	   the	   leading	   firm	   in	   any	  
intermediate	  sector.	  The	  upper	  bound,	   χ = 1 /α implies	  that	  this	  productivity	  gap	  is	  sufficiently	  small	  that	  the	  incumbent	  will	  be	  forced	  to	  charge	  a	  limit	  price	  in	  order	  to	  prevent	  entry	  from	  the	  fringe.	  This	  limit	  price	  is	  equal	  to	  the	  marginal	  cost	  of	  the	  imitators	  
pt v( ) = χ 	  The	   final	   good	   sector	   is	   competitive,	   i.e.	   any	   input	   is	   paid	   its	   marginal	   product.	  Each	  intermediate	  good	  producer	   	  at	  time	   	  faces	  the	  inverse	  demand	  schedule	  	  
pt v( ) = At v( )Nt / xt v( )( )1−α 	   	  The	  equilibrium	  demands	  are	  found	  from	  this	  equation	  together	  with	  	  (2)	  
χ = At v( )Nt xt v( )( )1−α
⇒ xt v( )α −1 =
χ
At v( )Nt( )1−α
⇒ xt v( ) =
χ
At v( )Nt( )1−α
⎛
⎝
⎜
⎞
⎠
⎟
1
α −1
=
χ
1
α −1
At v( )Nt
= χ
−1
1−αAt v( )Nt ,
	  
	  with	  equilibrium	  profits	  equal	  to	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(3)	  
(4)	  
(5)	  
(6)	  
π t v( ) = pt v( )xt − xt
⇒δAt v( )Nt
	  
where	   δ ≡ χ −1( )χ −11−α 	  is	  monotonically	  increasing	  in	   χ 	  since	   χ ≤ 1 α .	  A	  higher	   δ 	  
corresponds	   to	   a	   less	   competitive	   market	   -­	   this	   implies	   higher	   profits	   for	  monopolists.	  Using	  the	  (1)	  and	  remembering	  that	  	   xt = χ −11−αAt v( )Nt 	  we	  get	   	  
1
α
Nt1−α At v( )( )1−α χ
−α
1−αAt v( )α Ntα
⇒α−1NtAt v( )χ
−α
1−α
⇒α−1χ
−α
1−αAtNt 	  as	  the	  aggregate	  output	  where
	   At ≡ At v( )dv01∫ 	  is	   the	  average	   level	  of	   technology	   in	   the	  society	   in	  question.	  The	  market-­‐clearing	  wage	  level	  is	  given	  by 	  
wt = 1−α( )α−1χ
−α
1−αAt .	  Net	   output,	   ytnet is	   the	   final	   output	  minus	   the	   cost	   of	   intermediate	   production	   as	  follows	  
ytnet = yt − xt v( )dv0
1
∫
= ζAtNt
	  
where	   ζ = χ −α( )χ −11−α
α
is	   monotonically	   decreasing	   in	   χ .	   For	   a	   given	   average	  technologyAt ,	   both	   output	   and	   net	   output	   are	   decreasing	   in	   the	   extent	   of	  monopoly	   power	   χ because	   of	   standard	   monopoly	   distortions.	   Note	   also	   that	  
ynet = ζAtNt and	   π t = δAt v( )Nt 	   are	   almost	   identical	   except	   for	   the	   net	   output	  function	  having	  the	  term	  ζ instead	  of	  δ < ζ .	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(7)	  
This	  reflects	  the	  appropriability	  effect–	  the	  monopolists	  only	  capture	  a	  fraction	  of	  the	  greater	  productivity	  in	  the	  final	  goods	  sector	  created	  by	  their	  production	  and	  productivity.	  	  3.2	  Technological	  progress	  and	  productivity	  growth	  	  Each	   leading	   capitalist	   requires	   an	   entrepreneur	   to	   operate	   the	   firm	   (remember	  that	   capitalists	   have	   assets,	   but	   no	   skills).	   Nt = N workers	   (recalling	   that	   the	  population	   size	   is	   N +1)	   are	   thus	   available	   for	   production.	   This	   implies	   that	  
π t v( ) = δAt v( )N ,	  which	  says	  that	  profits	  would	  grow	  with	  population	  size	   	   -­‐	   	   this	  creates	   a	   scale	   effect,	   which,	   however,	   plays	   no	   role	   in	   the	   results,	   since	  comparative	   statics	   with	   respect	   to	   this	   variable	   are	   not	   emphasized.	   Firm	  productivity	   is	  determined	  by	  entrepreneurial	  skill	  and	  by	   the	  size	  of	   the	  project	  that	   the	   manager	   operates.	   There	   are	   two	   possible	   sizes:	   ”large”	   and	   ”small”.	  Running	  a	  project	  requires	  an	  investment,	  which	  is	  larger	  for	  a	  large	  project	  than	  for	  a	  small	  one.	  Projects	  are	   financed	  either	   through	  the	  retained	  earnings	  of	   the	  manager	   or	   by	   the	   capitalist	   who	   owns	   the	   firm.	   Managers	   and	   their	   skills	   are	  crucial	   for	   improvements	   in	   technology,	   and	   managerial	   skills	   are	   firm-­‐specific.	  These	  skills	  are	  revealed	  after	  the	  first	  period.	  An	  entrepreneur	  has	  high	  skills	  with	  probability	   λ 	  and	  low	  skills	  with	  probability	   1− λ( ) .	  Entrepreneurs	  perform	  two	  important	  tasks:	  They	  engage	  in	  innovation,	  and	  they	  adopt	  technologies	  from	  the	  frontier.	   Skill	   plays	   a	   less	   important	   role	   in	   adoption	   than	   it	   does	   in	   innovation.	  What	   matters	   for	   successful	   innovation	   is	   the	   match	   between	   a	   particular	  entrepreneur	   and	   the	   activity	   she	   is	   engaged	   in.	   Entrepreneurial	   selection	   is,	  however,	  not	  as	  important	  in	  the	  adoption	  of	  existing	  technologies.	  We	  denote	  the	  growth	  rate	  of	  the	  world	  technology	  frontier	  by	  
At = 1+ g( )t A0 	  and	  return	  to	  this	  later.	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(8)	  
(9)	  
All	  countries	  have	  a	  state	  of	   technology	   At as	  defined	  by	  (4),	   that	   is	   less	   than	  the	  most	  advanced	  frontier	  technology.	  In	  particular,	  for	  a	  representative	  country,	  we	  have	   At ≤ At .	  The	  productivity	  of	  intermediate	  good	   v 	  at	  time	   t 	  is	  expressed	  as	  
At v( ) = st v( ) ηAt−1 + γ v( )At−1( ) 	  where	   st v( )∈ σ ,1( ) 	   denotes	   the	   size	   of	   the	   project,	   with	   st v( ) = σ < 1 	  corresponding	   to	   a	   small	   project	   and	   st v( ) = 1 	   corresponding	   to	   a	   large	   project.	  
γ t v( ) 	   denotes	   the	   skill	   of	   the	   manager	   running	   the	   firm,	   and	   η 	   is	   a	   positive	  constant.	  What	  the	  equation	  says	  is	  the	  following:	  	  
Irrespective	  of	  the	  skill	  of	  the	  manager,	  all	  intermediate	  goods	  benefit	  from	  the	  state	  
of	   world	   technology	   in	   the	   previous	   period,	   At−1 ,	   by	   copying	   or	   adopting	   existing	  
technologies.	  They	  also	  innovate	  over	  the	  existing	  body	  of	  domestic	  knowledge,	   At−1 ,	  
and	   success	   in	   this	   innovation	   activity	   depends	   on	   skill.	   Large	   investment	   (large	  
projects,	   as	   captured	   by st v( )),	   lead	   to	   higher	   productivity	   growth	   through	   both	  
adoption	  and	  innovation	  activities.	  To	  find	  the	  rate	  of	  aggregate	  technology,	  we	  rearrange	  the	  previous	  equation	  and	  use	  the	  definition	   At ≡ At v( )dv01∫ 	  to	  get	  
At v( )
At−1
= st v( ) η
At−1
At−1
+ γ t v( )
⎛
⎝⎜
⎞
⎠⎟
	  
The	   equation	   shows	   the	   importance	   of	   the	  distance	   to	   the	   technology	   frontier,	   as	  portrayed	   by	   At−1At−1 .When	   this	   term	   is	   large,	   the	   country	   is	   far	   from	   the	   world	  technology	   frontier,	   and	   major	   improvements	   in	   technology	   come	   from	   the	  adoption	  of	  already	  well-­‐established	  technologies,	  as	  represented	  by	  	  η At−1At−1 .	  When	  the	   term	   is	   small,	   the	   country	   is	   close	   the	   frontier,	   and	   growth	   is	   driven	   by	   the	  termγ t v( ) 	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As	   a	   country	   develops	   and	   gets	   closer	   to	   the	   frontier,	   innovation	   becomes	   more	  
important.	   	   Thus,	  managerial	   skills	   and	   the	   quality	   of	  matches	   between	  managers	  
and	  activities	  -­	  the	  overall	  managerial	  selection	  -­	  becomes	  more	  important.	  
	  We	  assume	   that	   the	   innovation	   component	   is	   equal	   to	   0,	   i.e.	   γ t v( ) = 0 	  when	   the	  manager	  is	  low	  skill,	  and	  denote	  the	  productivity	  of	  a	  high	  skill	  manager	  by	   γ > 0 ,	  i.e.	   γ t v( ) = γ 	  when	  the	  manager	  is	  high	  skill.	  Recalling	  that	  	  a	  share	   λ 	  of	  managers	  in	  each	  sector	  are	  high	  skill,	  to	  guarantee	  a	  decreasing	  speed	  of	  convergence	  to	  the	  frontier,	  it	  is	  assumed	  throughout	  that	   λγ < 1 .	  The	  cost	  of	  investment	  for	  the	  small	  and	  large	  projects	  is	  
kt v s( ) =
φκAt−1 s = σ
κAt−1 s = 1
⎧
⎨
⎪
⎩⎪
	  
where	   φ ∈ 0,1( ) .	  Costs	  grow	  with	  the	   level	  of	  world	  technology,	   At−1 ,	   since	  as	   the	  frontier	   advances,	   managers	   need	   to	   incur	   greater	   costs	   to	   keep	   up	   with	   these	  technologies.	  This	  assumption	  ensures	  balanced	  growth	  	  3.3	  Contracts,	  Incentive	  problems	  and	  Credit	  constraints	  	  In	   the	  model,	   capitalists	   have	   deep	   pockets.	   They	   can	   borrow	   from	   competitive	  intermediaries	  at	  rate	   r 	  and	  make	  contract	  offers	  to	  workers	  to	  become	  managers,	  specifying	  the	  loan	  amount	  from	  intermediaries,	  as	  well	  as	  payments	  to	  managers	  and	   the	   level	   of	   investment.	   Investment	   costs	   can	   be	   financed	   by	   the	   retained	  earnings	  of	  managers,	  or	  by	  capitalists.	  There	  is	  a	  standard	  moral	  hazard	  problem,	  i.e.	  managers	  are	  hard	  to	  monitor,	  and	  they	  can	  divert	  a	  share	   µ 	  of	  the	  returns	  to	  their	  own	  use.	   µ 	  measures	  the	  extent	  of	  the	  incentive	  problems,	  i.e.	  the	  severity	  of	  the	   credit	   market	   imperfections	   resulting	   from	   these	   incentive	   problems.	   Moral	  hazard	   has	   two	   roles	   in	   this	   model:	   it	   restricts	   investment	   by	   creating	   credit	  constraints,	  especially	  for	  young	  managers	  who	  do	  not	  have	  any	  retained	  earnings	  since	   they’ve	   never	   worked	   before,	   and	   it	   enables	   old	   managers	   to	   use	   their	  retained	  earnings	  as	  a	  shield	  against	  the	  threat	  of	  entry	  by	  new	  managers.	  We	  now	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specify	  this	  formally	  by	  defining	  π t v s,e, z( ) 	  as	  the	  ex-­‐post	  cash	  flow	  generated	  by	  firm	   v 	  at	  date	   t 	  as	  a	  function	  of	  the	  size	  of	  the	  project	   s ∈ σ ,1{ } ,	  of	  the	  managers	  age	   e∈ Y ,O{ } 	   (Y=young,	   O=Old),	   and	   skill	   level	   z ∈ L,H{ } 	   (L=Low,	   H=High).	  
π t v s,e, z( ) 	   is	   given	   by	   π t v( ) = pt v( ) −1⎡⎣ ⎤⎦ xt = δAt v( )Nt 	   as	   before,	   with	   At 	   from	  
At v( ) = st v( ) ηAt−1 + γ t v( )At−1( ) .	   For	   the	   manager	   not	   to	   divert	   revenues,	   the	  following	  constraint	  must	  be	  satisfied:	  
	    St v s,e, z( )payment to entrepreneur   − µ
fraction of
profits paid to
entrepreneur
π t v s,e, z( )
cash flow of firm
  
≥ 0 .	  Next,	   we	   define	   RE^ t v s,e, z( ) ≤ kt v s( ) as	   the	   retained	   earnings	   that	   the	   manager	  uses	   to	   finance	   a	   part	   of	   the	   investment	   costs	   of	   a	   project	   (the	   manager	   only	  finances	  projects	   she	   is	   involved	   in)	  and	   REt v s,e, z( ) as	   total	   retained	  earnings	  –	  this	   gives	   us	   0 ≤ RE^ ≤ RE 	   and,	   since	   young	   managers	   are	   working	   for	   the	   first	  time,	  they	  have	   RE^ v s,e = Y , z( ) = 0 .	  Next,	  we	  have	  	  the	  value	  of	  a	  capitalist	  with	  a	  project	  of	  size	   s 	  run	  by	  a	  manager	  of	  age	   e 	  and	  skill	   z :	  
 
Vt v s,e, z( ) = π t v s,e, z( )
cash flow
  
− St v s,e, z( )
payment to manager
  
− kt v s( )
cost of investment

− RE
^
v s,e, z( )
retained earnings from manager
  
⎡
⎣
⎢
⎢
⎤
⎦
⎥
⎥ .	  The	   capitalist	   chooses	   the	   level	   of	   investment	   (size	   of	   project)	   given	  manager	   of	  age	   e 	  and	  skill	   z 	  as	  follows:	  	  
s * e, z( )∈argmax
s
EtVt v s,e, z( ) 	  where	   Et 	  is	  the	  expectations	  operator	  in	  the	  case	  of	  young	  managers,	  since	  we	  do	  not	  know	  their	  value	  before	  their	  skills	  are	  revealed	  in	  the	  next	  period.	  Capitalists	  maximise	   their	   value	   Vt as	   given	   in	   (12)	   subject	   to	   the	   incentive	   compatibility	  constraint	   (11)	   and	   participation	   constraints	   that,	   however,	   are	   slack,	   and	   thus	  ignored	  in	  the	  text.	  The	  maximised	  value	  of	  the	  capitalists	  is	  denoted	  as	  	  
EtVt * e, z( ) = EtVt v s * e, z( ),e, z⎡⎣ ⎤⎦ 	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There	  is	  excess	  supply	  of	  young	  managers,	  and	  they	  are	  thus	  paid	  the	  lowest	  salary	  consistent	  with	  (11).	  The	  same	  applies	  for	  old	  low-­‐skill	  managers	  (they	  can’t	  work	  in	  young	   companies	  because	  of	   a	   skills	  mismatch,	   and	   thus	  old	   firms	  will	  make	  take-­‐it-­‐or-­‐leave-­‐it	  offers	  to	  them.	  There	  will	  also	  typically	  be	  a	  excess	  demand	   for	   old	  managers	  who	   are	   revealed	   to	   be	   high-­‐skill,	   and	   the	   old	  firms	  (capitalists)	  will	  compete	  over	  them,	  implying	  
Vt * e = O, z = H( ) ≤ max Vt * e = O, z = L( ),EtVt * e = Y( )⎡⎣ ⎤⎦ 	  	  here,	  the	  argument	   	  is	  omitted	  in	  the	  young	  managers’	  case.	  This	  constraint	  must	  hold	   in	  order	   to	  rule	  out	  deviations	  of	   the	   following	  kind:	   if	   the	  constraint	  didn’t	  hold,	   an	   old	   firm	   (capitalist)	   currently	   working	   with	   either	   and	   old	   low-­‐skill	  manager	  or	  a	  young	  manager	  could	  deviate	  offering	  a	  higher	  salary	  to	  attract	  and	  old	  high-­‐skill	  manager	  and	  thus	  increase	  his	  profits	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4.	  Equilibrium	  	  4.1	  Definition	  of	  equilibrium	  The	  notation	  	  
at ≡
At
At
	  
is	  introduced	  to	  define	  proximity	  to	  frontier	  as	  an	  inverse	  of	  the	  country’s	  distance	  to	  frontier.	  The	  key	  decisions	  in	  the	  economy	  are	  the	  level	  of	  investment	  (project	  size),	   and	  whether	   to	   terminate	   a	  manager	   and	   replace	   her	   by	   a	   new	   one	   or	   to	  refinance	  her.	  High-­‐skill	  managers	  will	  always	  be	  refinanced,	  so	  the	  actual	  choice	  is	  whether	  a	  low-­‐skill	  manager	  will	  be	  replaced	  or	  not.	  We	  denote	  refinancing	  a	  low	  skill,	  experienced	  manager	  by	   Rt ∈ 0,1{ } ,	  with	   Rt = 1	  corresponding	  to	  refinancing,	  or	   more	   generally,	   to	   all	   decisions	   that	   make	   use	   of	   the	   skills	   of	   experienced	  managers,	   even	   if	   this	   comes	   at	   the	   expense	   of	   sacrificing	  managerial	   selection.	  Economies	   that	   have	   Rt = 1	   are	   following	   an	   investment-­based	   strategy	   –	  maximizing	  investment	  at	  the	  expense	  of	  innovation	  .	  Economies	  that	  have	   Rt = 0 	  are	  following	  an	  innovation-­based	  strategy	  –	  maximizing	  innovation	  at	  the	  expense	  of	  investment.	  A	  static	  equilibrium	  given	  the	  state	  (16)	  	  of	  the	  economy	  is	  the	  set	  of	  prices	  satisfying	  (2),	  profit	  levels	  (3),	  a	  wage	  rate	  (5),	  project	  size	  choices	  (13)	  ,	  and	  a	  continuation	  (retention)	  decision	  with	  low-­‐skill	  managers	  such	  that	  	  
Rt =
0
1
⎧
⎨
⎩
EtVt * e = Y( ) ≥Vt * e = O, z = L( )
EtVt * e = Y( ) <Vt * e = O, z = L( )
	  
We	   then	  obtain	   the	  dynamic	  equilibrium	  by	  piecing	   together	   the	  static	  equilibria	  through	  the	  law	  of	  motion	  as	  given	  by	  (9)	  	  4.2	  Equilibrium	  Investment	  and	  Refinancing	  decision	  	  Moral	   hazard	   and	   credit	   market	   imperfections	   may	   lead	   to	   underinvestment	   in	  equilibrium,	  meaning	  that	  firms	  will	  run	  small	  projects	  even	  though	  large	  ones	  are	  socially	  more	  efficient.	  This	  stems	  from	  the	  fact	  that	  the	  profits	  are	  shared	  between	  the	   firm	   and	   the	  manager	   as	   shown	   in	   (11),	   and	   since	   entrepreneurs	   are	   credit	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constrained,	   capitalists	   are	   forced	   to	   bear	   the	   bulk	   of	   the	   investment	   cost	   even	  though	  they	  only	  appropriate	  a	  fraction	   	  of	  the	  returns.	  The	  underinvestment	  problem	  is	  more	  severe	  with	  firms	  that	  hire	  young	  managers,	  since	  old	  managers	  can	  finance	  a	  part	  of	  the	  project	  by	  injecting	  their	  retained	  earnings	  (remembering	  that	   young	   managers	   have	   no	   retained	   earnings).	   Thus,	   old	   managers’	   retained	  earnings	   ease	   the	   underinvestment	   problem,	   but	   with	   the	   cost	   of	   managerial	  selection	   (crucial	   for	   innovation),	   since	   they	  can	  use	   their	   retained	  earnings	  as	  a	  shield	  against	  young	  managers	  (this	  is	  called	  the	  rent-­‐shield	  effect).	  	  	  Lemma	  1	  
Let	  
δL ≡
K
N
1
1− µ( ) 1− σ( )η + 1+ r1+ g µση
δH ≡
K
N
1−φ
1− µ( ) 1− σ( ) η + λγ( )
	  
and	  suppose	  that	  δ ∈ δL ,δH( ) .	  Then,	  for	  all	  a ∈ 0,1[ ] ,	  the	  following	  statements	  hold:	  
1. Young	  managers	  operate	  small	  projects	  
2. If	  and	  old	  low-­skill	  manager	  is	  retained,	  then	  she	  operates	  a	  large	  project	  
and	  contributes	  her	  entire	  retained	  earnings,	  	  
REt =
1+ r
1+ gσµδNηAt−1 	  
	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  to	  finance	  the	  project	  
3. All	  high-­skill	  entrepreneurs	  are	  always	  retained	  and	  they	  operate	  
large	  projects	  	  Lemma	  1	  implies	  that	  if	  a	  low-­‐skill	  employee	  is	  retained,	  then	  she	  must	  run	  a	  large	  project.	  But	  when	  does	  the	  company	  retain	  a	  low-­‐skill	  employee	  instead	  of	  hiring	  a	  young	   manager?	   We	   consider	   the	   value	   of	   a	   firm	   that	   retains	   an	   old	   low-­‐skill	  manager	  and	  thus	  operates	  a	  large	  project.	  
Vt v s = 1,e = O, z = L( ) = 1− µ( )δNηAt−1 −max κAt−1 − REt ,0( )⎡⎣ ⎤⎦ 	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where	   REt 	  is	  as	  before.	  Now,	  we	  want	  to	  ensure	  that	  κAt−1 > REt ,	  meaning	  that	  the	  cost	  of	   the	  project	   is	   greater	   than	   the	   retained	  earnings,	   and	  make	   the	   following	  assumption:	  
	  
ASSUMPTION	  1.	  We	  assume	  that	  δH <κ σµηN 1+ r( ) / 1+ g( )⎡⎣ ⎤⎦ 	  Under	  this	  assumption,	   κAt−1 − REt ,0( )⎡⎣ ⎤⎦ 	   simplifies	   to	  κAt−1 .	  Next,	  we	   look	  at	   the	  value	  of	  a	  firm	  that	  hires	  a	  young	  manager	  and	  runs	  a	  small	  project:	  
EtVt v s = σ ,e = Y( ) = 1− µ( )δσN η + λγ at−1( )At−1 −φκAt−1 	  The	  firm	  retains	  an	  old,	  low-­‐skill	  manager	  whenever	  
Vt v s = 1,e = O, z = L( ) > EtVt v s = σ ,e = Y( ) 	  The	  exciting	  part	  follows!	  This	  equation	  defines	  a	  threshold	  level	  of	  distance	  to	  the	  technology	   frontier,	   below	   which	   old	   managers	   are	   retained	   R = 1( ) and	   above	  which	   they	   are	   replaced	   by	   young	   managers R = 0( ) .	   This	   threshold	   level	   is	  
ar µ,δ( ) ,	   and	   we	   calculate	   it	   in	   a	   lengthy	   but	   easy	   manner	   from	   the	   previous	  equations	  to	  get:	  
ar µ,δ( ) ≡
1− µ( ) 1− σ( ) + 1+ r1+ gσµ
⎡
⎣⎢
⎤
⎦⎥
η + 1−φκ
δN
1− µ( )σλγ 	  	  This	  threshold	  is	  increasing	  in	   δ :	  when	  product	  markets	  are	  less	  competitive,	  the	  switch	   to	   R = 0 	   occurs	   later	   (closer	   to	   the	   frontier).	   These	   comparative	   statics	  display	   the	   effect	   of	   two	   forces:	   The	   appropriability	   effect	   –	   firms	   retain	   old	  managers,	  because	  they	  make	  projects	  cheaper,	  and	  the	  rent-­‐shield	  effect.	  Studies	  have	   also	   highlighted	   the	   effect	   of	   increased	   wealth	   (retained	   earnings)	   on	  entrepreneurial	   selection	   –	   increased	   wealth	   tends	   to	   fill	   the	   market	   with	   less	  skilled	  entrepreneurs,	  a	  result	  that	  is	  very	  well	  in	  line	  with	  our	  model.	  The	  effect	  of	  incentive	  problems	   µ 	   on	   ar µ,δ( ) 	   is	  ambiguous	  –	  A	  higher	   µ 	   increases	   retained	  earnings	   and	   shields	   old	   managers,	   but	   a	   higher	   µ 	   also	   reduces	   the	   profit	  differential	  between	  hiring	  a	  young	  versus	  an	  old	  entrepreneur.	  If	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(22)	  δ > 1−φ( )κ
σηN
1+ g
1+ r 	  holds,	  the	  first	  effect	  dominates	  and	   ar 	  will	  be	  increasing	  in	   µ 	  as	  well	  as	  δ .	  Hence,	  for	  severe	  moral	  hazard	  problems	  will	  encourage	  the	  imitation-­‐based	  strategy	  R=1.	  	  PROPOSITION	  1.	  
There	  exists	  a	  unique	  equilibrium	  such	  that	  	  
i)Young	  managers	  operate	  small	  projects	   st * e = Y( ) = σ( ) 	  
ii)Old	   low-­skill	   managers	   are	   retained	   R = 1( )and	   operate	   large	   projects	  
st * e = O, z = L( ) = 1( )when	   at−1 < ar µ,δ( )but	   are	   terminated	   R = 0( )when	  
at−1 > ar µ,δ( ) 	  
iii)Old	   high-­skill	   managers	   are	   always	   retained	   and	   operate	   large	   projects	  
st * e = O, z = H( ) = 1( ) 	  for	  all	  at−1 ∈ 0,1[ ] .	  The	  threshold	   ar µ,δ( ) is	  increasing	  in	  δ .	  	  4.3.	  Dynamic	  equilibrium	  	  To	  characterise	  the	  dynamic	  equilibrium	  of	  the	  economy,	  we	  start	  by	  looking	  at	  the	  law	  of	  motion	  of	   at 	  conditional	  to	  the	  retention	  decision	   Rt ∈ 0,1{ } .	  From	  (4)	  and	  knowing	   that	   a	   half	   of	   the	   firms	   are	   young	   and	   a	   half	   are	   old,	   we	   get	  
At ≡ At v( )dv = AtY + AtO( ) / 20
1
∫ ,	  where	   AtY is	  the	  average	  productivity	  among	  young	  firms.	  Now,	   to	   get	   to	   the	   equilibrium	   law	   of	  motion,	  we	   proceed	   as	   follows.	   The	  details	  of	  the	  calculations	  are	  left	  for	  the	  Appendix	  in	  order	  to	  not	  bore	  the	  reader.	  All	  young	  firms	  hire	  young	  managers,	  of	  which	  a	  fraction	   λ 	   is	  high-­‐skill.
	  
Average	  productivity	  among	  old	  firms	  depends	  on	  the	  retention	  decisions	  made,	  so	  for	  old	  firms	  we	  have	   R = 1	  or	   R = 0 .	  With	   R = 1,	  all	  managers	  are	  retained,	  out	  of	  which	  
λ 	   are	   high	   skill.	   With	   R = 0 ,	   only	   the	   high	   skill	   fraction	   λ of	   managers	   are	  retained,	  and	  the	  remaining	   1− λ( ) 	  will	  be	  replaced	  with	  young	  managers	  (out	  of	  these	   young	  managers,	   λ 	   will	   again	   be	   of	   high	   skill).	   Defining	   AtY ,	   the	   average	  productivity	  among	  young	  firms	  as	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(23)	  
AtY = σ ηAt−1 + λγ At−1( ) 	  and	   AtO ,	  the	  equivalent	  for	  old	  firms	  as	  
AtO =
ηAt−1 + λγ At−1
λ + 1− λ( )σ( )ηAt−1 + 1+ 1− λ( )σ( )λγ At−1
⎧
⎨
⎪
⎩⎪
Rt = 1
Rt = 0
	  
and	  combining	  the	  definitions	  for	   AtY and	   AtO 	  we	  get	  	  
At =
1+σ
2
⎛
⎝⎜
⎞
⎠⎟
ηAt−1 + λγ At−1
1
2 λ +σ 1− λ( )σ( )ηAt−1 + 1+σ 1− λ( )σ( )λγ At−1
⎧
⎨
⎪⎪
⎩
⎪
⎪
Rt = 1
Rt = 0
	  
as	  the	  average	  productivity	  among	  all	  firms.	  Now,	  using	  (16)	  and	  (17)	  
At
At
= at =
1+σ
2
⎛
⎝⎜
⎞
⎠⎟
ηAt−1 + λγ At−1
1
2 λ +σ + 1− λ( )σ( )ηAt−1 + 1+σ 1− λ( )σ( )λγ At−1
⎧
⎨
⎪⎪
⎩
⎪
⎪
Rt = 1
Rt = 0
at =
1+σ
2 1+ g( )
⎛
⎝⎜
⎞
⎠⎟
η + λγ at−1( )
1
2 1+ g( )
⎛
⎝⎜
⎞
⎠⎟
λ +σ + 1− λ( )σ( )η + 1+σ + 1− λ( )σ( )λγ at−1
⎧
⎨
⎪
⎪
⎩
⎪
⎪
Rt = 1
Rt = 0
	  
we	  get	  the	  equilibrium	  law	  of	  motion.	  This	  is	  pictured	  in	  Figure	  1,	  and	  it	  shows	  that	  an	  economy	  with	   R = 1	   experiences	   faster	  growth	   through	  the	   imitation	  channel,	  since	   1+σ( )η > λ +σ + 1− λ( )σ( )η .	   At	   the	   same	   time,	   it	   achieves	   lower	   growth	  through	   the	   innovation	   channel	   since	   1+σ( )λγ < 1+σ + 1− λ( )σ( )λγ .	   Thus,	   we	  can	   think	   of	   the	   situation	   R = 1	   as	   an	   investment-­‐based	   strategy,	   where	   greater	  investments	  are	  undertaken	  with	  the	  expense	  of	  sacrificing	  managerial	  selection1,	  and	   R = 0 	  as	  an	  innovation-­‐based	  strategy,	  where	  lower	  investment	  is	  accepted	  in	  order	  to	  achieve	  better	  managerial	  selection.	  
	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  1	  Which	  is	  crucial	  for	  innovation	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  Figure	  1:	  Convergence	  under	   the	   imitation-­‐based	  strategy	  R=1	  and	   the	   innovation-­‐based	  strategy	  R=0	  	  The	   investment-­‐based	   strategy	   is	   described	  by	   long-­‐term	   relationships1	   	   and	   the	  protection	  of	  old	  managers	  from	  the	  competition	  from	  new	  ones.	  The	  innovation-­‐based	   strategy	   results	   in	   a	   more	   competitive	   environment	   where	   low-­‐skill	  managers	   are	   always	   terminated.	   Now	   combining	   the	   previous	   result	   (23)	   and	  proposition	  1,	  we	  achieve	  the	  full	  equilibrium	  
at =
1+σ
2 1+ g( )
⎛
⎝⎜
⎞
⎠⎟
η + λγ at−1( )
1
2 1+ g( )
⎛
⎝⎜
⎞
⎠⎟
λ +σ + 1− λ( )σ( )η + 1+σ + 1− λ( )σ( )λγ at−1
⎧
⎨
⎪
⎪
⎩
⎪
⎪
if at−1 ≤ ar µ,δ( )
if at−1 > ar µ,δ( ) 	  
which	  is	  depicted	  in	  Figure	  2.	  	  
	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  1	  In	  the	  simplified	  world	  of	  the	  model,	  managers	  are	  never	  terminated	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(25)	  
(26)	  
Figure	  2:	  Equilibrium	  dynamics	  (with	  non-­‐convergence	  trap)	  	  (24)	  evaluated	  at	  	  	  a=1	  	  gives	  us	  	  	  
g = 12 λ +σ + 1− λ( )σ( )η + 1+σ + 1− λ( )σ( )λγ⎡⎣ ⎤⎦ −1 	  as	   the	   world	   technology	   growth	   rate,	   and	   this	   is	   assumed	   positive.	   For	   the	  innovation-­‐based	   strategy	   to	   create	   higher	   growth	   at	   the	   frontier	   	   than	   the	  investment-­‐based	  strategy,	  we	  need	  	  
1− σ( )η
σ
< λγ 	  
which	  we	  get	  by	  setting	  	  
1+σ
2 1+ g( ) η + λγ( ) <
1
2 1+ g( ) λ +σ + 1− λ( )σ( )η + 1+σ + 1− λ( )σ( )λγ⎡⎣ ⎤⎦ 	  This	  results	  in	  the	   R = 0 	   line	  intersecting	  the	   	   line	  and	  being	  above	  the	   R = 1	  line	   at	   .	   The	   	   R = 1	   line	  must	   also	   intersect	   the	   line	   at	   some	   atrap .	   This	  threshold	  value	  can	  be	  calculated	  as	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(27)	  atrap = 1+σ( )η2 1+ g( ) − λγ 1+σ( ) 	  
When	   this	   threshold	   value	   is	   reached	   while	   following	   an	   investment-­‐based	  strategy,	   convergence	   to	   the	   frontier	  will	   stop	   and	   the	   economy	  will	   have	   fallen	  into	   a	   non-­‐convergence	   trap.	   An	   economy	   can,	   however,	   dodge	   the	   non-­‐convergence	   trap	   by	   switching	   into	   an	   innovation-­‐based	   strategy	   before	   the	  threshold	   value	   is	   reached.	   Thus,	   the	   necessary	   and	   sufficient	   condition	   for	   an	  equilibrium	  non-­‐convergence	  trap	  is	  
atrap < ar µ,δ( ) ,	  Which	  we	  can	  see	  from	  Figure	  2.	  Figure	  3	  depicts	  a	  situation	  where	   atrap > ar µ,δ( ) ,	  and	   the	   economy	   is	   successful	   in	   switching	   out	   of	   the	   imitation-­‐based	   strategy	  before	  reaching	  the	  non-­‐convergence	  trap.	  The	  economy	  will	  thus	  converge	  to	  the	  frontier.	  
Figure	  3:	  Equilibrium	  dynamics	  (no	  non-­‐convergence	  trap)	  The	   condition	   atrap > ar µ,δ( ) ensures	   that	   the	   economy	   will	   switch	   out	   of	   the	  imitation-­‐based	   strategy	   before	   falling	   into	   the	   growth-­‐disrupting	   non-­‐convergence	   trap.	   In	   order	   for	   an	   economy	   to	   successfully	   dodge	   this	   trap,	   it	   is	  useful	  to	  know	  when	  this	  condition	  is	  likely	  to	  be	  satisfied.	  We	  see	  from	  (27)	  that	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atrap is	  an	  increasing	  function	  of	  γλ 	  and	  that	  it	  is	  independent	  of	  κ δN and	   µ .	  Since	  
ar µ,δ( ) 	  is	  a	  decreasing	  function	  of	  κ δN and	  γλ ,	  small	  values	  of	  these	  increase	  the	  likelihood	  of	   atrap < ar µ,δ( ) and	  thus	  of	  a	  non-­‐convergence	  trap.	  Also,	  if	  (22)	  holds,	  traps	  will	  be	  more	   likely	   in	  economies	  with	  severe	  moral	  hazard	   issues	  or	  credit	  market	   imperfections.	  The	  intuition	  behind	  these	  results	   is	  the	  following:	  smaller	  values	   of	   κ (investing	   is	   cheaper)	   and	   greater	   value	   of	   δN (less	   competitive	  market,	   higher	   profits	   for	   leading	   capitalists)	   make	   the	   retention	   of	   low-­‐skill	  entrepreneurs	  more	   likely.	   Since	   a	   trap	   can	   only	   be	   due	   to	   excess	   retention,	   not	  excess	   selection,	   a	   greater	   κ δN 	   increases	   the	   possibility	   of	   falling	   into	   a	   non-­‐convergence	   trap.	   Also,	   large	   values	   of	   γλ increase	   the	   opportunity	   cost	   of	  	  refinancing	  low-­‐skilled	  entrepreneurs	  as	  we	  see	  from	  (20),	  and	  this	  in	  turn	  makes	  non-­‐convergence	   traps	   less	   likely	   to	   occur	   due	   to	   lack	   of	   selection.	   And	   finally,	  when	  (22)	  holds,	  more	  severe	  credit	  market	   imperfections	  or	   incentive	  problems	  increase	   the	   retained	   earnings	   (17)	   which	   can	   the	   be	   injected	   by	   old	   low-­‐skill	  entrepreneurs	   to	  shield	   themselves	   from	  entry	  by	  young	  entrepreneurs	  and	  thus	  increase	  the	  likelihood	  of	  non-­‐convergence	  traps.	  These	  equilibrium	  dynamics	  are	  summarised	  in	  Proposition	  2:	  PROPOSITION	  2.	  	  
Suppose	   assumption	  1	  holds	   and	   δ ∈ δL ,δH( ) .	   Let	   ar µ,δ( ) 	   and	   atrap 	   be	   defined	   by	  
(21)	   and	   (27),	   and	   denote	   the	   initial	   distance	   to	   frontier	   by	   a0 .	   Then	   the	   unique	  
dynamic	  equilibrium	  is	  as	  follows:	  
1. If	   a0 < ar µ,δ( ) 	   and	   atrap ≥ ar µ,δ( ) ,	   then	   the	   economy	   starts	   with	   the	  
investment-­based	   strategy,	   switches	   to	   the	   innovation-­based	   strategy	   at	  
a = ar µ,δ( ) 	  and	  converges	  to	  the	  world	  technology	  frontier	  a = 1 .	  
2. If	   a0 < ar µ,δ( ) and	   atrap < ar µ,δ( ) ,	   then	   the	   economy	   starts	   with	   the	  investment-­‐based	   strategy	   and	   converges	   towards	   the	   world	   technology	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frontier	   until	   it	   reaches	   a = atrap < 1 ,	   where	   both	   convergence	   and	   the	  growth	  of	  at 	  stop.	  
3. If	   ar µ,δ( ) ≤ a0 ,	   then	   the	   economy	   starts	  with	   the	   innovation-­based	   strategy	  
and	  converges	  to	  the	  world	  technology	  frontier	  a = 1 	  4.4.	  Growth-­‐maximising	  strategies	  and	  a	  theory	  of	  leapfrogging	  From	   Proposition	   2	   it	   is	   clear	   that	   an	   economy	   can	   choose	   between	   different	  development	   strategies.	  We	   start	   by	   looking	   at	   the	   growth-­‐maximising	   strategy.	  From	  (23)	  it	  can	  be	  seen	  that	  growth	  is	  maximised	  when	  the	  highest	  level	  of	   at 	  is	  reached	  for	  a	  given	  level	  of	   at−1 .	  As	  can	  be	  seen	  from	  Figure	  4,	  this	  will	  be	  achieved	  by	   choosing	   the	   imitation-­‐based	   strategy	   R = 1	   whenever	   at−1 < â 	   and	   the	  innovation-­‐based	  strategy	   R = 0 	  when	   at−1 > â ,	  where	   â 	  is	  the	  intersection	  of	  the	  
R = 1	  and	   R = 0 	  lines	  	  
â = η 1− σ( )
λσγ
	  
	  
	  Figure	  4.	  Optimal	  growth	  path,	  pictured	  in	  red	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Equation	   (26)	   ensures	   that	   	   â < 1 	   -­‐	   the	  growth-­‐maximising	   set	  of	   strategies	   thus	  starts	  with	   the	   imitation-­‐based	   strategy,	   followed	  by	   a	   switch	   to	   the	   innovation-­‐based	  strategy.	  This	  switch	  does	  not,	  however,	  necessarily	  occur	  at	  the	  same	  point	  as	  in	  the	  equilibrium	  case.	  The	  way	   â 	  and	   ar µ,δ( ) ,	  the	  equilibrium	  threshold	  for	  the	   switch,	   relate	   to	   each	   other	   depends	   among	   other	   things	   on	   the	   level	   of	  competition	   measured	   by	   δ .	   	   Due	   to	   the	   appropriability	   effect	   ,	   equilibrium	  behaviour	   is	  biased	  against	   the	   imitation-­‐based	  strategy,	   and	   this	   creates	  a	   force	  towards	   ar µ,δ( ) < â .	  This	  bias	  is	  countered	  by	  the	  rent-­‐shield	  effect,	  meaning	  that	  old	   entrepreneurs	   are	   shielded	   by	   their	   retained	   earnings,	   which	   the	   young	  entrepreneurs	   don’t	   have.	   	   Summarized,	   the	   appropriability	   effect	   creates	   a	   bias	  towards	   the	   investment-­‐based	   strategy,	   and	   the	   rent-­‐shield	   effect	   creates	   one	  towards	  the	  imitation	  based	  strategy	  –	  Which	  effect	  dominates	  is	  ambiguous.	  Since	  
â 	  does	  not	  depend	  on	  δ 	  but	   a
r
µ,δ( ) does,	  a	  greater	  δ 	  increases	  the	  latter	  relative	  to	   the	   former,	   but	   whether	   this	   increases	   or	   decreases	   the	   gap	   between	   the	  equilibrium	  and	  the	  growth	  maximising	  allocation	  depends	  on	  what	  situation	  we	  start	  at,	   â < ar µ,δ( ) 	  or	   â > ar µ,δ( ) .	  Taking	   µ 	  as	  given,	  there	  exists	  a	  unique	  level	  of	  competition	  δ ,	  denoted	  by	   δˆ µ( ) 	  where	   â = ar µ,δˆ µ( )( ) .	  To	  find	  this,	  we	  simply	  solve	  for	  the	  equality	  between	  (21)	  and	  (28)	  as	  follows:	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η 1− σ( )
λσγ
=
1− µ( ) 1− σ( ) + 1+ r1+ g µσ
⎡
⎣⎢
⎤
⎦⎥
η
1− µ( )λσγ −
κ 1−φ( )
δˆN
⇒ 1− σ( ) 1− µ( ) = 1− µ( ) 1− σ( ) + 1+ r1+ g µσ
⎡
⎣
⎢
⎤
⎦
⎥ −
κ 1−φ( )
δˆNη
⇒ 0 = 1+ r1+ g µσ −
κ 1−φ( )
δˆNη
⇒
κ 1−φ( )
δˆNη
=
1+ r
1+ g µσ
⇒κ 1−φ( ) = 1+ r1+ g µσδˆNη
⇒ δˆ =
κ 1−φ( )
1+ r
1+ g µσηN
δˆ µ( ) = κN
1−φ( )
1+ r
1+ g µση
	  
When	  product	  market	  competition	  is	  low	  and	  δ > δˆ µ( ) ,	   â < ar µ,δ( ) 	  and	  there	  will	  be	   excessive	   retention	   compared	   to	   the	   growth-­‐maximising	   allocation,	   i.e.	   the	  economy	   will	   switch	   out	   of	   the	   imitation-­‐based	   strategy	   too	   late.	   This	   case	   is	  shown	  in	  Figure	  5	  below.	   In	   this	  case,	   limiting	  competition	  (increasing	   δ )	  would	  further	   widen	   the	   gap	   between	   the	   equilibrium	   and	   the	   growth-­‐maximising	  allocation.	   Increasing	   competition,	   on	   the	   other	   hand,	   could	   make	   the	   economy	  switch	   to	   the	   innovation-­‐based	   strategy	   sooner,	   and	   thus	   increase	   growth	   in	   the	  range	   â,ar µ,δ( )( ) But	   if	   	   δ < δˆ µ( ) ,	   	  meaning	   that	   product	  market	   competition	   is	  high,	   then	   	   â > ar µ,δ( ) ,	   and	   the	   economy	  will	   switch	   out	   of	   the	   imitation-­‐based	  strategy	   too	   soon.	   This	   case	   is	   shown	   in	   Figure	   6	   below.	   A	   decrease	   in	   product	  market	  competition	  (increase	  in	  δ )	  could	  lead	  to	  a	  longer	  period	  of	  the	  imitation-­‐based	  strategy	  and	  thus	  increase	  growth	  in	  the	  range	  of	   ar µ,δ( ),â( ) .	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  Figure	  5.	  Switch	  occurs	  too	  late	  compared	  to	  growth-­‐maximising	  allocation.	  No	  non-­‐convergence	  trap	  	  
	  Figure	  6.	  Switch	  occurs	  too	  soon	  compared	  to	  growth-­‐maximising	  allocation.	  No	  non-­‐convergence	  trap	  	  What	   the	   above	   points	   towards	   is	   the	   classic	   infant-­‐industry	   theory	   –	   less	  competitive	   institutions	   may	   be	   pro-­‐growth	   at	   early	   stages	   of	   development.	  Acemoglu,	  Aghion	  and	  Zilibotti	  point	  out,	  however,	   that	  even	   if	   these	   institutions	  may	  be	  beneficial	  at	  the	  early	  stages,	  they	  are	  not	  appropriate	  institutions	  for	  later	  stages	   and	  will	   become	   costly	   in	   the	   long	   run.	   Limiting	   competition	  will	   become	  harmful	  to	  growth,	  and	  economies	  that	  do	  so	  will	  fall	  into	  non-­‐convergence	  traps.	  In	   particular,	   there	   exists	   a	   threshold	   competition	   level	   δ * µ( ) 	   defined	   by	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ar µ,δ * µ( )⎡⎣ ⎤⎦ = atrap .	   	   An	   economy	   with	   δ < δ * µ( ) 	   will	   never	   fall	   into	   a	   non-­‐convergence	  trap.	  This	  means	  that	  an	  economy	  starting	  with	  the	  innovation-­‐based	  strategy	  may	  experience	   lower	   growth	  at	   first,	   but	   it	  will	   eventually	   converge	   to	  the	   frontier.	   	   An	   economy	   starting	   with	   the	   imitation-­‐based	   strategy	   will	  experience	  higher	  growth	  at	   first,	  but	   it	  will	   then	   face	   the	  challenge	  of	   switching	  strategies	  at	   the	  right	  point	  or	   it	  will	   fall	   into	   the	  non-­‐convergence	  trap	  and	  stop	  converging.	   	   The	   above-­‐mentioned	   leads	   the	   writers	   to	   a	   new	   theory	   of	  leapfrogging:	   Imagining	   two	   economies	   starting	   at	   the	   same	  distance	   to	   frontier,	  
at−1 ,	   but	   differing	   in	   their	   competitive	   policies,	   δ1 	   and	   δ2 	   so	   that	   we	   have	  
ar µ,δ1( ) < at−1 < â < ar µ,δ2( ) .	  This	  means	  that	  at	  the	  starting	  point,	  economy	  1	  will	  pursue	   the	   innovation-­‐based	   strategy	   and	   will	   initially	   grow	   slower	   than	   the	  economy	  that’s	  pursuing	  the	  imitation-­‐based	  strategy.	  But	  as	  we	  see	  from	  figure	  7,	  once	  the	  economies	  pass	   â ,	  economy	  1	  will	  start	  growing	  faster,	  since	  economy	  2	  is	  still	  stuck	  with	  the	  imitation-­‐based	  strategy.	  Eventually,	  if	  	   atrap < ar µ,δ2( ) 	  as	  we	  have	  in	  the	  figure,	  economy	  2	  will	  fall	  into	  a	  non-­‐convergence	  trap,	  economy	  1	  will	  leapfrog	  it	  and	  converge	  to	  the	  frontier	  despite	  the	  lower	  initial	  growth.	  
	  Figure	  7.	  Economy	  1	  (purple)	  leapfrogs	  economy	  2	  (green
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5.	  An	  empirical	  case	  –	  India	  and	  the	  License	  Raj	  	  The	  abolishment	  of	   the	   Indian	  License	  Raj	  –	  system	  provides	  a	  good	  example	   for	  analysing	   the	   theory	   I	   present	   in	   this	   paper.	   This	   is	   due	   to	   India’s	   governmental	  structure,	  which	  has	  allowed	  for	  heterogeneous	  labour	  institutions	  to	  exist	  across	  the	  Indian	  states.	  The	  License	  Raj,	  on	  the	  contrary,	  was	  an	  economy-­‐wide	  system,	  so	  its	  abolishment	  pointed	  out	  the	  different	  effects	  delicensing	  had	  on	  states	  with	  different	   (pro-­‐employer	  or	  pro-­‐worker)	   labour	   institutions.	  My	  example	   is	  based	  on	  two	  articles:	  “The	  Unequal	  Effects	  of	  Liberalization:	  Evidence	  from	  Dismantling	  the	   License	   Raj	   in	   India”	   by	   Aghion,	   Burgess,	   Redding	   and	   Zilibotti	   (2008),	   and	  “Economic	  Growth	  through	  the	  Development	  Process”	  by	  Fabrizio	  Zilibotti	  (2008).	  	  After	   the	   war,	   the	   consensus	   was	   that	   planned	   industrialisation	   would	   help	  backward	  countries	  to	  their	  path	  to	  growth.	  The	  theory	  was	  based	  on	  the	  ability	  of	  state	  investment	  to	  kick-­‐start	  development,	  and	  on	  the	  doctrine	  that	  massive	  state	  intervention	   in	   economic	   activity	  would	   ensure	   sustained	  growth	  –	   an	  argument	  similar	   to	   the	   well-­‐known	   infant	   industry	   theory.	   In	   countries	   where	   private	  initiative	  existed,	  the	  policy	  was	  often	  to	  require	  firms	  to	  acquire	  a	  license	  for	  their	  operations.	  This	  way,	  private	  firms	  could	  exist,	  but	  industrial	  development	  would	  remain	   under	   the	   control	   of	   the	   government.	   Trade	   restrictions	   were	   also	   an	  important	  part	  of	  the	  scheme,	  and	  infant	  industries	  would	  be	  protected	  from	  global	  competition.	   These	   views	   remained	   popular	   until	   the	   1970s	   –	   by	   which	   time	  dissatisfaction	  had	  been	  growing	  due	   to	   the	   lack	  of	  results	  of	   the	  strategy.	   In	   the	  1980s	  many	   countries	   jumped	   from	   the	   strategy	   of	   planned	   industrialisation	   to	  that	  of	   laissez-­‐faire	   	  -­‐	  central	  planning	  and	  government	  controls	  were	  abandoned	  and	   trade	   was	   liberalised.	   In	   India,	   industrial	   policy	   was	   shaped	   by	   the	   1951	  Industries	  Development	  and	  Regulation	  Act.	  The	  Act	  followed	  the	  popular	  doctrine	  of	  the	  time,	  and	  introduced	  a	  system	  of	  licensing	  aimed	  at	  regulating	  the	  entry	  of	  new	   firms	  and	   the	  expansion	  of	  old	  ones.	  This	  Act	  became	  known	  as	   the	  License	  Raj.	  Both	  state	  and	  private	  firms	  were	  covered	  under	  the	  regime,	  and	  licensing	  was	  used	   extensively	   to	   allocate	   production	   targets	   set	   out	   in	   five-­‐year	   plans	   to	  companies.	  Governmental	  control	  of	  industrial	  development	  was	  used	  to	  spark	  up	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industrialisation	   and	   economic	   growth	   and	   to	   reduce	   regional	   differences	   in	  income	  and	  wealth.	  The	  licensing	  process	  was	  a	  substantial	  administrative	  burden	  on	   firms.	   The	   system	   was	   very	   unreliable	   regarding	   whether	   applications	   were	  approved	   or	   not,	   and	  within	  what	   time	   frame.	   Between	   1959	   and	   1960	   35%	   of	  applications	  were	  rejected.	  Delays	  were	  common,	  and	  the	  system	  favoured	  larger	  industrial	   houses	   since	   they	   were	   better	   organised	   and	   able	   to	   submit	   multiple	  early	  applications.	  Like	  in	  the	  rest	  of	  world,	  the	  results	  were	  not	  satisfactory,	  and	  the	  Indian	  economy	  stagnated.	  Various	  reforms	  were	  introduced	  during	  the	  1970s	  to	  lighten	  the	  processes	  of	  acquiring	  licenses,	  but	  a	  complete	  reform	  didn’t	  happen	  until	   the	   1980s.	   The	   intense	   political	   competition	   of	   the	   time	   had	   led	   to	  requirements	  of	  dismantling	  government	  controls,	  and	  the	  Congress	  leader	  Indira	  Ghandi	   finally	  stated	  that	  more	  emphasis	  would	  be	  put	  on	  economic	  growth.	  The	  actual	  dismantling	  of	  the	  Licence	  Raj,	  however,	  only	  took	  place	  after	  Indira	  Ghandi	  was	  assassinated	  and	  her	  son	  Rajiv	  Ghandi	  took	  her	  place	  in	  1984.	  	  So	   the	   Indian	   government	   followed	   the	   trend	   at	   the	   time,	   and	   the	   Indian	  liberalisation	  finally	  happened	  in	  two	  waves	  during	  the	  1980s	  and	  the	  1990s.	  The	  liberalisation	  took	  the	  form	  of	  the	  abolishment	  of	  the	  License	  Raj-­‐system	  and	  the	  slashing	  of	   trade	  barriers	   to	  open	   the	  economy	   to	   the	  outside	  world.	  The	   labour	  market	   institutions	   were	   based	   on	   a	   common	   economy-­‐wide	   framework,	   the	  Industrial	   Disputes	   Act	   approved	   in	   1947,	   but	   states	   were	   allowed	   to	   make	  amendments	  to	  the	  Act.	  Amendments	  were	  made	  extensively,	  which	  ended	  up	  with	  there	  being	  a	  large	  extent	  of	  heterogeneity	  across	  the	  Indian	  states	  with	  regard	  to	  labour	   institutions	   at	   the	   time	  of	   the	   abolishment	   of	   the	   License	  Raj.	   The	   theory	  presented	  in	  the	  papers	  is	  that	  the	  reform,	  representing	  a	  switch	  from	  a	  rigid	  to	  a	  non-­‐rigid	   institution,	   would	   benefit	   states	   where	   labour	   institutions	   were	   pro-­‐employer,	   or	   business-­‐friendly,	   and	   possibly	   harm	   the	   states	   where	   these	  institutions	  were	  pro-­‐worker.	  The	  writers’	  findings	  are	  consistent	  with	  the	  theory,	  and	   they	   find	   that	   “(in	   pro-­‐worker	   states)	   delicensing	   depressed	   industrial	  performance	  relative	  to	  what	  would	  have	  happened	  had	  the	  License	  Raj	  remained	  in	  place.”	  Zilibotti	  presents	  the	  theory	  in	  a	  clear	  manner	  in	  his	  paper,	  which	  is	  largely	  based	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on	  Acemoglu,	  Aghion	  and	  Zilibotti	  (2006).	  Considering	  two	  states,	  which	  differ	   in	  terms	   of	   labour	  market	   regulation,	   but	   not	   in	   technology.	  We	   call	   the	   state	  with	  pro-­‐employer	   legislation	   PE,	   and	   the	   state	  with	   pro-­‐worker	   legislation	   PW.	  Both	  states	  have	  the	  same	  technological	  level	   at .	  Figure	  8	  shows	  the	  effects	  of	  a	  license-­‐slashing	  reform	  on	  the	  two	  states	  –	  the	  PE	  state	  is	  shown	  in	  the	  upper	  panel	  before	  and	  after	  the	  reform,	  and	  the	  PW	  state	  in	  the	  lower	  panel.	  	  
(a)	  
	  
(b)	  
	  
(c)	  
	  
(d)	  
	  Figure	  8.	  (a)	  State	  with	  Pro-­‐employer	  legislation	  prior	  to	  reform;	  (b)	  state	  with	  pro-­‐employer	  legislation	  after	  the	  reform;	  (c)	  state	  with	  pro-­‐worker	  legislation	  prior	  to	  reform	  and	  (d)	  state	  with	  pro-­‐worker	  legislation	  after	  the	  reform	  What	  we	  see	  from	  the	  figure	  is	  that,	  under	  the	  licensing	  system,	  the	  pro-­‐employer	  state	   is	   inefficiently	   following	   the	   imitation-­‐based	  strategy	  at	   at .	  The	  reform	  will	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reduce	   the	   threshold	   for	   switching	   the	   growth	   strategy	   from	   aPE ,LIC 	   to	   aPE ,REF 	   in	  the	   pro-­‐employer	   state,	   and	   make	   the	   state	   switch	   sooner	   to	   the	   efficient	  innovation-­‐based	   strategy	   than	   it	  would	  have	  under	   the	   licensing	   system.	  But	   in	  the	   pro-­‐worker	   state,	   no	   change	   will	   be	   observed:	   the	   state	   is	   following	   the	  efficient	   innovation-­‐based	  strategy	  both	  before	  and	  after	   the	  reform.	  So,	   the	  pro-­‐employer	  state	  benefits	  from	  the	  reform	  that	  has	  no	  effect	  on	  the	  pro-­‐worker	  state.	  In	  the	  case	  in	  figure	  9,	  the	  pro-­‐employer	  state	  is	  following	  the	  effective	  imitation-­‐based	  strategy	  both	  before	  and	  after	  the	  reform.	  (a)	  
	  
(b)	  
	  (c)	  
	  
(d)	  
	  Figure	  9.	  a)	  State	  with	  pro-­‐employer	  legislation	  prior	  to	  reform;	  (b)	  state	  with	  pro-­‐employer	  legislation	  after	  the	  reform;	  (c)	  state	  with	  pro-­‐worker	  legislation	  prior	  to	  reform	  and	  (d)	  state	  with	  pro-­‐worker	  legislation	  (negative	  effect)	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This	  means	  that	  the	  reform	  has	  no	  immediate	  effect,	  but	  it	  does	  have	  a	  long-­‐term	  effect:	  without	  the	  reform,	  the	  state	  would	  have	  fallen	  into	  a	  non-­‐convergence	  trap,	  whereas	  after	  the	  reform	  it	  will	  be	  able	  to	  converge	  to	  the	  frontier.	  The	  situation	  in	  the	   pro-­‐worker	   state	   is	   different.	   Before	   the	   reform,	   the	   state	  was	   following	   the	  imitation-­‐based	   strategy	   with	   focus	   on	   large	   investments.	   After	   the	   reform,	   the	  state	  will	  switch	  away	  from	  this	  strategy	  too	  soon	  for	  its	  own	  good.	  This	  is	  due	  to	  the	   reform	   reducing	   the	   cash	   flow	   accruing	   to	   insider	   firms	   and	   thus	   reducing	  investment.	   The	   switch	   to	   the	   innovation-­‐based	   strategy	   and	   a	   more	   flexible	  institutional	   structure	  happens	   too	  soon	  and	   thus	  pushes	  growth	  down	   from	   	   its	  optimal	  level.	  In	  the	  words	  of	  	  Zilibotti	  (2008)	  “within	  each	  industry,	  conditional	  on	  the	  distance	  to	  frontier,	  slashing	  entry	  barriers	  increases	  the	  productivity	  growth	  in	   pro-­‐employer	   state-­‐industries	   relative	   to	   pro-­‐worker	   state-­‐industries.”	   The	  empirical	  analysis1	  by	  Aghion	  at	  al.	  (2008)	  confirms	  the	  theory:	  “-­‐-­‐-­‐	  in	  line	  with	  our	  theoretical	   predictions	   we	   find	   that	   delicensing	   resulted	   in	   a	   reallocation	   of	  industrial	   production	   from	   states	   with	   pro-­‐worker	   labour	   institutions	   to	   states	  with	  pro-­‐employer	  labour	  institutions.”	  
	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  1	  Details	  of	  which	  are	  not	  included	  in	  this	  paper	  but	  can	  be	  found	  in	  the	  original	  paper	  by	  Aghion,	  Burgess,	  Redding,	  and	  Zilibotti	  (2008)	  	  
46	  	  
6.	  Conclusions	  	  The	  model	  presented	  in	  this	  paper	  does	  a	  remarkable	  job	  at	  presenting	  the	  theory	  in	  a	  manner	   that	   is	   simple	  enough	   to	  be	  written	  down	   in	   the	   first	  place,	  but	   still	  encompassing	   enough	   to	   quite	   accurately	   describe	   the	   real	   world.	   There	   are,	  however,	  some	  quite	  crucial	  issues	  that	  have	  been	  left	  out,	  and	  attention	  to	  which	  I	  would	   like	   to	   call	   for.	   Education	   is	   one	   of	   these	   things	   –	   in	   the	  model,	   there	   are	  high-­‐skill	   and	   low-­‐skill	   entrepreneurs,	   but	   the	   proportions	   of	   these	   are	   defined	  completely	   endogenously.	   Leaving	   human	   capital	   formation	   out	   of	   the	   picture,	  especially	  when	  the	  developing	  world	  is	  concerned,	  is	  a	  massive	  simplification	  that	  just	   might	   be	   crucial	   enough	   to	   destroy	   a	   large	   part	   of	   the	   model’s	   power	   of	  explaining	   phenomena.	   Understandably,	   including	   this	   into	   an	   already	   quite	  extensive	  model	  might	  be	   too	  much	   to	  ask	   for,	  but	  having	  gone	   through	  much	  of	  the	   existing	  work	   around	   the	   theme	   in	   question	   I	   have	   found	   no	   notable	   efforts	  towards	  clarifying	  this	  part	  of	  the	  model.	  Another	   problem	   is	   that	   the	   model	   presented	   in	   this	   paper	   has	   not,	   yet,	   been	  extensively	  empirically	   tested.	  However	  beautiful	  a	  model	   is,	   it	   cannot	  be	  said	   to	  describe	   actual	   phenomena	   before	   it	   is	   able	   to	   give	   actual	   results.	   There	   is	   an	  inherent	   problem	   in	   testing	  models	   as	   the	   one	   presented,	   since	   finding	   suitable	  data	  would	  require	  enormous	  simplifications,	  possibly	   resulting	   in	   the	  departure	  from	   the	   real	   world	   being	   too	   big	   to	   accurately	   prove	   anything.	   I	   would	   like	   to	  stress	   that	   the	   above-­‐mentioned	   does	   not	   need	   to	   mean	   that	   models	   should	   be	  simpler,	  it	  could	  just	  as	  well	  mean	  that	  the	  empirical	  methods	  and	  the	  data	  that	  we	  have	   at	   hand	   today	   still	   have	   to	  develop	   in	   order	   to	   accommodate	   the	   testing	   of	  these	  more	   complex,	  more	   life-­‐like	  models.	  Economics	   is	  not	   a	  measuring	   tape	  –	  science,	  it	  is	  a	  science	  of	  human	  interaction,	  social	  structures	  and	  psychology.	  We	  should	  not	  abandon	  any	  models	  because	  there	  might	  be	  things	  we	  cannot	  perfectly	  quantify	  –	  economics	  is	  not	  an	  exact	  science,	  and	  it	  will	  quite	  likely	  never	  be	  one.	  Nevertheless,	   based	   on	   anecdotal	   evidence	   and	   a	   large	   array	   of	   literature,	   the	  model	  seems	  to	  be	  doing	  quite	  a	  good	  job	  at	  explaining	  how	  and	  which	  institutions	  matter	   for	   economic	   growth.	   The	   growing	   consensus	   of	   the	   past	   years	   has	   been	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that	   institutions	   do	   matter,	   but	   there	   is	   still	   a	   lot	   of	   work	   left	   to	   be	   done	   in	  explaining	   how	   and	   which	   ones	   matter.	   In	   my	   paper,	   I	   have	   tried	   to	   provide	  evidence	  that	  supports	  the	  notion	  of	  there	  being	  no	  such	  thing	  as	  a	  one-­‐size-­‐fits-­‐all	  solution,	   and	   that	   the	   effect	   of	   different	   kinds	   of	   institutions	   on	   the	   growth	   of	  different	  economies	  can	  only	  be	  studied	  in	  the	  very	  specific	  context	  of	  the	  economy	  in	  question.	  Relating	  strongly	  to	  the	  argument	  of	  one	  size	  not	  fitting	  everyone	  after	  all,	  economies,	  especially	  developing	  ones	  that	  are	  just	  starting	  to	  catch	  up	  with	  the	  economic	  growth	  in	  the	  more	  developed	  regions,	  need	  to	  be	  given	  space	  to	  develop	  their	   own	   institutional	   structures.	   This	   may	   even	   mean	   allowing	   them	   to	  implement	  policies	  that,	  from	  the	  viewpoint	  of	  the	  developed	  world,	  might	  not	  be	  optimal.	  As	  boarders	  of	  countries,	  nationalities	  and	  currencies	  start	   to	   fade	  and	  the	  world	  becomes	  more	   integrated,	   the	   world	   economy	   changes,	   too.	   Crises	   spread	   at	   an	  incredible	   pace,	   and	   the	   interdependence	   of	   economies	   is	   becoming	   more	   and	  more	  apparent.	  The	  development	  of	  the	  world	  economy	  as	  a	  whole	  is	  what	  matters	  at	  the	  end	  of	  the	  day,	  and	  more	  focus	  should	  be	  put	  on	  making	  the	  weakest	   links	  stronger.	  This	  might	  mean	  sacrifices	  for	  the	  more	  developed	  regions	  in	  the	  form	  of	  allowing	   protectionist	   or	   otherwise	   rigid	   institutional	   policies	   in	   developing	  regions,	  but	  the	  long-­‐term	  payoff	  is	  what	  we	  should	  be	  focusing	  on,	  not	  the	  slight	  discomfort	  in	  the	  short	  term.	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  Appendix	  A	  	  The	  formulas	  	  Formula	  (3)	  	  
π t v( ) = pt v( )xt − xt
⇒ χ1 ⋅ χ
−1
1−αAt v( )Nt − χ
−1
1−αAt v( )Nt
⇒ χ
1−α
1−α −
1
1−αAt v( )Nt − χ
−1
1−αAt v( )Nt
⇒ χ
−α
1−αAt v( )Nt − χ
−1
1−αAt v( )Nt
⇒ χ −1( )χ
−1
1−αAt v( )Nt
⇒δAt v( )Nt
	  
	  Formula	  (6)	  
ytnet = yt − xt v( )dv0
1
∫
⇒ ytnet = α−1χ
−α
1−αAtNt − χ
−1
1−αAtNt
⇒
αχ
−α
1−α
α
AtNt −αχ
−1
1−αAtNt
⎛
⎝
⎜
⎜
⎞
⎠
⎟
⎟
⇒ χ
−α
1−α −αχ
−1
1−α⎛
⎝⎜
⎞
⎠⎟
AtNt
⇒
χ −α( )χ
−1
1−α
α
AtNt
⇒ζAtNt
	  
	  	  	  	  	  
	  
	  Formula	  (9)	  
At v( ) = st v( ) ηAt−1 + γ t v( )At−1( )
⇒ At v( ) = st v( )ηAt−1 + st v( )γ t v( )At−1
⇒
At v( )
At−1
=
st v( )ηAt−1
At−1
+ st v( )γ t v( )
⇒
At v( )
At−1
= st v( ) η
At−1
At−1
+ γ t v( )
⎛
⎝⎜
⎞
⎠⎟
	  
	  Formula	  (21)	  
1− µ( )δNη − κ − 1+ r1+ gσµδNη
⎛
⎝⎜
⎞
⎠⎟
> 1− µ( )δσN η + λγ at−1( ) −φκ
⇒ 1− µ( )δNη − κ − 1+ r1+ gσµδNη
⎛
⎝⎜
⎞
⎠⎟
+ φκ > 1− µ( )δσN η + λγ at−1( )
⇒ 1− µ( )η + 1+ r1+ gσµη +
1−φκ
δN > 1− µ( ) ση +σλγ at−1( )
⇒ 1− µ( )η + 1+ r1+ gσµη +
1−φκ
δN > ση +σλγ at−1 − µση − µσλγ at−1
⇒ 1− µ( )η + 1+ r1+ gσµη +
1−φκ
δN − ση + µση > σλγ at−1 − µσλγ at−1
⇒ 1− µ( ) 1− σ( )η + 1+ r1+ gσµη +
1−φκ
δN > σλγ − µσλγ( )at−1
⇒
1− µ( ) 1− σ( )η + 1+ r1+ gσµη +
1−φκ
δN
σλγ − µσλγ( ) > at−1
⇒ ar µ,δ( ) ≡
1− µ( ) 1− σ( ) + 1+ r1+ gσµ
⎡
⎣⎢
⎤
⎦⎥
η + 1−φκ
δN
1− µ( )σλγ
	  
Formula	  (25)	  
1+σ
2(1+ g) (η + λγ ) +
1
2(1+ g) λ +σ + 1− λ( )σ( )η + 1+σ + 1− λ( )σ( )λγ⎡⎣ ⎤⎦ = 1
⇒1+σ η + λγ( ) + λ +σ + 1− λ( )σ( )η + 1+σ + 1− λ( )σ( )λγ⎡⎣ ⎤⎦ = 2 + 2g
⇒ g = 12 λ +σ + 1− λ( )σ( )η + 1+σ + 1− λ( )σ( )λγ⎡⎣ ⎤⎦ −1
	  
	  
	  
	  Formula	  (27)	  
atrap =
1+σ
2 1+ g( ) η + λγ atrap( )
⇒ 2 1+ g( )atrap = 1+σ η + λγ atrap( )
⇒ 2 1+ g( )atrap = η + λγ atrap +ση +σλγ atrap
⇒ 2 1+ g( )atrap − λγ atrao − σλγ atrap = η +ση
⇒ 2 1+ g( ) − λγ − σλγ( )atrap = 1− σ( )η
⇒ atrap =
1+σ( )η
2 1+ g( ) − λγ 1+σ( )
	  
	  	  Formula	  (28)	  
 
1+σ
2 1+ g( ) η + λγ â( ) =
1
2 1+ g( ) λ +σ + 1− λ( )σ( )η + 1+σ + 1− λ( )σ( )λγ â⎡⎣ ⎤⎦
⇒η + λγ â +ση +σλγ â = λη +ση +ση − λση + λγ â +σλγ â +σλγ â − σλ2γ â
⇒η = λη +ση − λση +σλγ â − σλ2γ â
⇒
η 1− σ( )
λ
= η − ση +σγ â − σλγ â
⇒
η 1− σ( )
λ
= η 1− σ( ) + â σγ 1− λ( )( )
⇒
η 1− σ( ) −η 1− σ( )λ
λ
= â σγ 1− λ( )( )
⇒
1− λ( )η 1− σ( )
λ
= â σγ 1− λ( )( )
⇒
1− λ( )η 1− σ( )
λ
i
1
σγ 1− λ( ) = â
⇒ â = η 1− σ( )
λσγ
	  
	  	  	  	  	  
	  
	  Appendix	  B	  	  Equilibrium	  law	  of	  motion,	  formula	  (23)	  	  All	  young	  firms	  hire	  young	  managers,	  and	  knowing	  that	  a	  fraction	   	  of	  those	  are	  high	  skill,	  it	  follows	  that	  	  	  
AtY = λAhighskill + (1− λ)Alowskill
⇒ Ahighskill = σ ηAt−1 + γ At−1( )
⇒ Alowskill = σηAt−1
⇒ AtY = λ(σ ηAt−1 + γ At−1( ) + 1− λ( )σηAt−1
⇒ AtY = λσηAt−1 + λσγ At−1 +σηAt−1 − λσηAt−1
⇒ AtY = λσ +σ − λσ( )ηAt−1 + λσγ At−1
⇒ AtY = σ ηAt−1 + λγ At−1( ) .	  Average	  productivity	  among	  old	  firms	  depends	  on	  the	  retention	  decisions	  made,	  so	  for	  old	  firms	  we	  have	   R = 1	  or	   R = 0 .	  With	   R = 1,	  all	  managers	  are	  retained,	  out	  of	  which	   λ 	  are	  high	  skill.	  With	   R = 0 ,	  only	  the	  high	  skill	  fraction	   λ of	  managers	  are	  retained,	  and	  the	  remaining	   1− λ( ) 	  will	  be	  replaced	  with	  young	  managers	  (out	  of	  these	  young	  managers,	  λ 	  will	  again	  be	  of	  high	  skill)	  	  
AtO =
1 ⋅ (ηAt−1 + λγ At−1)
λ ηAt−1 + γ At−1( ) + 1− λ( )σ ηAt−1 + λγ At−1( )
⎧
⎨
⎪
⎩⎪
Rt = 1
Rt = 0
⇒ AtO =
ηAt−1 + λγ At−1
ληAt−1 + λγ At−1 +σηAt−1 +σλγ At−1 − σληAt−1 − σλ2γ At−1
⎧
⎨
⎪
⎩⎪
Rt = 1
Rt = 0
⇒ AtO =
ηAt−1 + λγ At−1
λ +σ − σλ( )ηAt−1 + λ +σλ − σλ2( )γ At−1
⎧
⎨
⎪
⎩⎪
Rt = 1
Rt = 0
⇒ AtO =
ηAt−1 + λγ At−1
λ + 1− λ( )σ( )ηAt−1 + 1+ 1− λ( )σ( )λγ At−1
⎧
⎨
⎪
⎩⎪
Rt = 1
Rt = 0 .
	  
Combining	  the	  definitions	  for	   AtY and	   AtO 	  we	  get	  	  
	  
At =
1 ⋅ (ηAt−1 + λγ At−1) +σ ηAt−1 + λγ At−1( )⎡⎣ ⎤⎦ 2
λ ηAt−1 + γ At−1( ) + 1− λ( )σ ηAt−1 + λγ At−1( ) +σ ηAt−1 + λγ At−1( )⎡⎣ ⎤⎦ 2
⎧
⎨
⎪
⎩⎪
Rt = 1
Rt = 0
⇒ At =
ηAt−1 + λγ At−1 +σηAt−1 +σλγ At−1⎡⎣ ⎤⎦ 2
ληAt−1 + λγ At−1 +σηAt−1 +σλγ At−1 − σληAt−1 − σλ2γ At−1 +σηAt−1 +σλγ At−1⎡⎣ ⎤⎦ 2
⎧
⎨
⎪
⎩⎪
Rt = 1
Rt = 0
⇒ At =
1+σ( )ηAt−1 + 1+σ( )λγ At−1⎡⎣ ⎤⎦ 2
λ +σ − σλ +σ( )ηAt−1 + λ +σλ − σλ2 +σλ( )γ At−1⎡⎣ ⎤⎦ 2
⎧
⎨
⎪
⎩⎪
Rt = 1
Rt = 0
⇒ At =
1+σ
2
⎛
⎝⎜
⎞
⎠⎟
ηAt−1 + λγ At−1
1
2 λ +σ 1− λ( )σ( )ηAt−1 + 1+σ 1− λ( )σ( )λγ At−1
⎧
⎨
⎪⎪
⎩
⎪
⎪
Rt = 1
Rt = 0From	  which,	  using	  (16)	  and	  (7)	  :
	  
At
At
= at =
1+σ
2
⎛
⎝⎜
⎞
⎠⎟
ηAt−1 + λγ At−1
1
2 λ +σ + 1− λ( )σ( )ηAt−1 + 1+σ 1− λ( )σ( )λγ At−1
⎧
⎨
⎪⎪
⎩
⎪
⎪
Rt = 1
Rt = 0
⇒ at =
1+σ
2 1+ g( )
⎛
⎝⎜
⎞
⎠⎟
η + λγ at−1( )
1
2 1+ g( )
⎛
⎝⎜
⎞
⎠⎟
λ +σ + 1− λ( )σ( )η + 1+σ + 1− λ( )σ( )λγ at−1
⎧
⎨
⎪
⎪
⎩
⎪
⎪
Rt = 1
Rt = 0
	  
	  	  	  	  	  	  	  	  	  	  	  	  
	  
Appendix	  C	  Proof	  of	  Lemma	  1	  	  	  We	  denote	  different	  competition	  policies	  by	   δ ∈ δL ,δH( ) ,	  where	  L	  stands	  for	  Low	  and	  H	   for	   High.	  We	   know	   that	   if	   EtVt v s = σ ,e = Y( ) ≥ EtVt v s = 1,e = Y( ) ,	   then	   all	  young	  managers	   are	   assigned	   to	   small	   projects.	   This	   is	   equivalent	   to	   a	   situation	  with	  a	  high	   δ ,	   i.e.	   low	  competition(old	  managers	  use	  their	  retained	  earnings	  as	  a	  shield	  against	  competition!).	  From	  (14),	  (12)	  and	  (11)	  we	  get,	  using	  (8)	  and	  (3)	  	  
EtVt v s = σ ,e = Y( )
= δ σ ηAt−1 + λγ At−1( )( )N − µ δ σ ηAt−1 + λγ At−1( )( )N( ) −φκAt−1
= δσηAt−1N + δσλγ At−1N − µδσηAt−1N − µδσλγ At−1N −φκAt−1
= 1− µ( ) δσηAt−1N + δσλγ At−1N( ) −φκAt−1
= 1− µ( ) δσηNAt−1 + δσλγ At−1at−1N( ) −φκAt−1
= 1− µ( ) δσηN + δσλγ at−1N( ) −φκ⎡⎣ ⎤⎦At−1
= 1− µ( )δσN η + λγ at−1( ) −φκ⎡⎣ ⎤⎦At−1
	  
and	  
EtVt v s = 1,e = Y( )
= δ 1 ηAt−1 + λγ At−1( )( )N − µ δ 1 ηAt−1 + λγ At−1( )( )N( ) −κAt−1
= δηAt−1N + δλγ At−1N − µδηAt−1N − µδλγ At−1N −κAt−1
= 1− µ( ) δηAt−1N + δλγ At−1N( ) −κAt−1
= 1− µ( ) δηNAt−1 + δλγ At−1at−1N( ) −κAt−1
= 1− µ( ) δηN + δλγ at−1N( ) −κ⎡⎣ ⎤⎦At−1
= 1− µ( )δN η + λγ at−1( ) −κ⎡⎣ ⎤⎦At−1
	  
so	  that	  	  
EtVt v s = σ ,e = Y( ) ≥ EtVt v s = 1,e = Y( )
⇒ 1− µ( )δσN η + λγ at−1( ) −φκ⎡⎣ ⎤⎦At−1 ≥ 1− µ( )δN η + λγ at−1( ) −κ⎡⎣ ⎤⎦At−1 	  It	  is	  enough	  to	  show	  this	  inequality	  for	  at−1 = 1 :	  
	  
1− µ( )δσN η + λγ at−1( ) −φκ⎡⎣ ⎤⎦At−1 ≥ 1− µ( )δN η + λγ at−1( ) −κ⎡⎣ ⎤⎦At−1 ÷At−1N
⇒ 1− µ( )δσ η + λγ( ) −φ κN
⎡
⎣⎢
⎤
⎦⎥
≥ 1− µ( )δ η + λγ( ) − κN
⎡
⎣⎢
⎤
⎦⎥
⇒ 1− µ( )δσ η + λγ( ) − 1− µ( )δ η + λγ( ) ≥ −κ + φκN
⇒−δ ση +σλγ − µση − µσλγ −η − λγ + µη + µλγ( ) ≥ −κ + φκN
⇒−δ 1− µ( ) 1− σ( ) η + λγ( ) ≥ −κ + φκN ⋅ −1
⇒δ 1− µ( ) 1− σ( ) η + λγ( ) ≤ κ −φκN
⇒δ ≤ KN
1−φ
1− µ( ) 1− σ( ) η + λγ( ) ≡ δH
	  
Next,	  we	  look	  at	  the	  retained	  earnings	  of	  an	  old	  manager.	  We	  assume	  that	  low-­‐skill	  entrepreneurs	  inject	  all	  their	  retained	  earnings.	  Retained	  earnings	  are	  thus	  simply	  equal	  to	  the	  capitalized	  first-­‐period	  managerial	  earnings!	  Since	  all	  young	  managers	  run	  small	  projects,	  a	   low-­‐skill	  manager	  born	  at	   t −1	  will	  have	  a	   level	  of	   retained	  earnings	  as	  defined	  by	   	  (11)	  where	   	   µ δ σ ηAt−2 + λγ At−2( )( )N( ) = µδσηNAt−2 	  since	  
γ t v( ) = 0 	   for	   a	   low-­‐skill	   manager.	   We	   know	   form	   At = 1+ g( )t A0 	   That	  
At−1 =
At−2
1− g( ) ,	  and	  adding	  interest	  payments	  we	  get	  	  	  
At−1 = At−2 1+ g( ) 1+ r( )
⇒ At−1 =
1+ r
1+ g At−2
	  
so	  that	  
REt =
1+ r
1+ gσµδNηAt−1 .	  Now	  we	  show	  that	  if	   δ > δL ,	  then	  old	  managers	  operate	  large	  projects	  –	  we	  show	  this	   for	  an	  old	   low-­‐skilled	  manager,	  since	   if	   it	   is	   true	   for	  a	   low-­‐skilled	  manager	   it	  will	   also	  be	   true	   for	  a	  high-­‐skilled	  manager.	  An	  old	   low-­‐skill	  manager	  operates	  a	  large	  project	  if	  and	  only	  if	  Vt v s = 1,e = O, z = L( ) ≥Vt v s = σ ,e = O, z = L( ) .	  
	  
As	  above:	  
Vt v s = 1,e =O, z = L( )
= δ 1 ηAt−1 + λ ⋅0 ⋅ At−1( )( )N − µ δ 1 ηAt−1 + λ ⋅0 ⋅ At−1( )( )N( ) −κAt−1
= δηAt−1N − µδηAt−1N −max κAt−1 −
1+ r
1+ g µδσηAt−1,0
⎫
⎬
⎭
⎧
⎨
⎩
= 1− µ( ) δηN( ) −max κ − 1+ r1+ g µδση,0
⎫
⎬
⎭
⎧
⎨
⎩
⎡
⎣
⎢
⎢
⎤
⎦
⎥
⎥
At−1
	  
and	  
Vt v s = σ ,e =O, z = L( )
= δ σ ηAt−1 + λ ⋅0 ⋅ At−1( )( )N − µ δ σ ηAt−1 + λ ⋅0 ⋅ At−1( )( )N( ) −κAt−1
= δσηAt−1N − µδσηAt−1N −max κAt−1 −
1+ r
1+ g µδσηAt−1,0
⎫
⎬
⎭
⎧
⎨
⎩
= 1− µ( ) δσηN( ) −max κ − 1+ r1+ g µδση,0
⎫
⎬
⎭
⎧
⎨
⎩
⎡
⎣
⎢
⎢
⎤
⎦
⎥
⎥
At−1
	  
	  hence	  
1− µ( ) δηN( ) −max κA − 1+ r1+ g µδση,0
⎫
⎬
⎭
≥ 1− µ( ) σδηN( )⎧⎨
⎩
−max φκ − 1+ r1+ g µδση,0
⎫
⎬
⎭
⎧
⎨
⎩
⇒ 1− µ( ) δηN( ) − 1− µ( ) σδηN( ) ≥ max κ − 1+ r1+ g µδση,0
⎫
⎬
⎭
−
⎧
⎨
⎩
max φκ − 1+ r1+ g µδση,0
⎫
⎬
⎭
⎧
⎨
⎩
⇒ 1− µ( ) 1− σ( )δηN ≥ max κ − 1+ r1+ g µδση,0
⎫
⎬
⎭
−
⎧
⎨
⎩
max φκ − 1+ r1+ g µδση,0
⎫
⎬
⎭
⎧
⎨
⎩.	  Acemoglu,	  Aghion	  and	  Zillibotti	  define	   	  as	  	  
φ ≡
1+ r
1+ g µση − 1− µ( ) 1− σ( )λγ
1+ r
1+ g µση + 1− µ( ) 1− σ( )η
	  
where,	   if	   φ < φ ,	   then	   δH > δN .	   It	   is	   first	   shown	   that	   if	   φ < φ 	   and	   δ > δL ,	   then	  
φκ ≤ 1+ r1+ g µδση .	  
	  
This	   is	   done	   through	   deriving	   a	   contradiction,	   i.e.	   thatφκ ≥ 1+ r1+ g µδση 	   for	   some	  
δ ≥ δL .	  
When	  we	  let	  δ = δL ,	  then	  φκ > 1+ r1+ g µδNNση = 1+ r1+ g µση1− µ( ) 1− σ( )η + 1+ r1+ g µσηκ > φκ ,	  contradicting	   the	   previous	   assumption.	   Hence,	   it	   is	   established	   that	  
φκ ≤ 1+ r1+ g µδση ,	  which	  implies	  that	  this	  is	  true	  for	  all	  δ ≥ δL .	  Thus,	  we	  can	  rewrite	  
the	   equation	   as	   1− µ( ) 1− σ( )δηN ≥ max κ − 1+ r1+ g µδση,0 ⎫⎬⎭⎧⎨⎩ ,	   from	   which	   it	   is	  sufficient	  to	  show	  that	  it	  holds	  for	  δ = δL 	  -­‐	  	  Evaluating	  at	  this	  point	  gives	  
1− µ( ) 1− σ( )η
1− µ( ) 1− σ( )η + 1+ r1+ g µση
κ ≥ max 1− µ( ) 1− σ( )η
1− µ( ) 1− σ( )η + 1+ r1+ g µση
κ ,0
⎧
⎨
⎪⎪
⎩
⎪
⎪
⎫
⎬
⎪⎪
⎭
⎪
⎪
	  
which	   is	   obviously	   true.	   Hence,	   for	   all	   δ > δL 	   we	   have	  
Vt v s = 1,e = O, z = L( ) ≥Vt v s = σ ,e = O, z = L( ) 	  
  	  	  
